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1 60-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  siiouid  be  a  JST-245.  .  , 
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All-Mode  Operation  (SSB,CW.AM,AFSK,Fy)  on  all  HF  amateur 
bands  and  6  meters.  JST-145.  same  as  JST'245  but  wilhoul  6 
meters  and  built-in  antenna  tuner. 

*  JST-145  COMfNG  SOON  * 

MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  Including  S  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  Included  as 
standard  equipment.  Tuner  sellings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  *  Three  antenna  connec- 
tions are  user  selectable  from  front  panel  Antenna  selection  can- 
be  stored  in  memory. 

GENERAL  COVEFtAGE  RECEIVER  -100  kHz^30  MHz,  plus  48- 
54  MHz  receiver.  Electronically  tuned  front-end  ftltehng,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>  1 0OdB)  and  3rd  order 
ICP  of  +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2:4  kHz  filler  can  be 
narrowed  conitnuously  to  800  Hz  with  variable  Bandwidth  Conlrof 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker.  3-step  R Fatten- 
uatkjo.  IF  notch  filter,  selectable  AGO  and  all-mode  squetch. 
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NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  wiil  track  the 
offending  heterodyne  (nl  0  Khz)  if  the  VFO  frequency  is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single -crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES*  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  separale  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output 
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Comer  Beam? 

Big  Forward  Gain 

Wide  Backward  Rejection 

Exceptional  Bandwidth 

Compact  Size 

Your  anienna  makes  all  the  difference  at  VHF 

and  UHF — It  delermines  transmilling  range.  It  sets 
the  limit  for  weak  signal  reception.  And  it  decides 
what  interference  vou'll  hear  &  create. 

An  omnidirecuonal  anienna  radiates  uniformly 
in  all  direct  ion »  and  it  also  hears  noise  and  interfer- 
ence from  every  direction. 

A  directional  antenna  not  only  sends  yoyr  signal 
where  you  want,  it  hears  the  signal  ii's  pointed  al, 
rejecting  others. 

Gain  really  counts  when  you  have  to 
reach  out  across  large  distances  lo  make 
contact.  It  also  lets  you  operate  with  mini- 
mal power  and  cuts  the  interference  you 
inflict  on  other  stations. 

Directionality  is  desirable  in  high  activ- 
ity locations.  A  clean  sharp  pattern  with- 
out sidelobes  or  spikes  reaches  past  the 
noise  and  interference  to  get  the  message 
through.  Wide  rear  rejection  lets  you  null 
out  strong  nearby  signals  to  reduce  inter- 
ference. 

CarncrBeam  vs.  Yagi 

When  you  want  to  contol  your  signal, 
think  CornerBeam,  not  yagi.  Take  a  look 
at  what  ComerBeam  will  do: 
*I0  dB  gam  vs,  dipole 
•40  dB  Front-to-Back 
•60  degree  Half-power  Beamwidih 


Can  You  Find 
theTiger'sTail? 


If  your  eyes  are  sharp  you  can  spot 
the  TigerTall'^  in  the  photo  above,  tt 
puts  extra  growl  into  the  signal  from  the 
Hand  Transceiver  it's  attached  to. 

TigerTall'*'  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  stilt  have  a  big  signal. 

Better  than  an  ampfifier,  it  improves 
reception  too,  TlgerTall^  does  all  this 
by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down.  It  doesn't 
stick  up  or  out  or  get  in  the  way.  It's  the 
simplest  way  to  boost  your  signaL 


•SWR<  1.1:1  across  the  band 
•No  dimension  over  4  ft 
•Mounts  directly  to  mast  or  lower 
•No  need  for  offset  or  side  mount 
for  vertical  polarization 
•Vertical  or  horizontal  polarization 
•weighs  only  10  pounds 
Make  the  comparison  with  a  yagi.  A 
vagi  with  the  same  gain  would  have  a 
boom  10  feet  long.  And  yagi  bandwidth 
would  beless  than  half.  Unlike  a  yagi, 
ComerBeam' s  pattern  has  no  unwanted 
spikes  or  bustles  to  the  side  or  behind. 
Sy metrical  Pattern 
Corner  Beam  \s  gamtna  match  is  engi- 
neered to  be  in-line  ratiier  than  displaced 
from  the  element  axis.  The  result  is  a  dis- 
tortion-free measured  pattern  that  is  pre- 
cisely equal,  on  each  side  of  the  antenna 
center  line. 

Bandwidth  Coonts 
With  its  exceptional  bandwidth,  your 
ComerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you  Ye  working 
repeaters  with  an  FM  handheld,  and  later 
when  you  go  after  small  signal  DX  at 
144.05  or  set  out  to  work  satellites. 

ComerBeam  can  still  be  your  beam 
when  you  join  MARS  at  143/148  MHz, 
team  up  with  the  Civil  Air  Patrol  to  locate 
downed  aircraft  at  1 54  MHz. 

Scanning  Too? 
CornerBeanrs  directionality  and  gain 
extend  your  monitoring  range  on  public 
service,  marine,  and  aircraft  frequencies. 
ComerBeam  for  Repeaters 
If  your  repeater  shares  a  frequency 
with  another,  the  deep  wide  null  toward 
the  rear  could  keep  your  signal  out  of  the 
neighboring  repealer's  receiver  and  turn  a 
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deaf  ear  to  its  signal.  A  pair  of  Comer- 
Beams  can  be  combined  to  privide  special 
radiation  footprints.  A  ComerBeam  aimed 
at  an  area  your  repeater  hears  poorly 
could  improve  service  where  incoming 
signals  from  HTs  are  presently  too  weak, 
ComerBeam  makes  it  possible  to  increase 
repealer  density  while  reducing  interfer- 
ences 


Corner  Beann  Models 


Band 

2  meters 
220  MHz 
70  cm 
Dual   146/435 


Max  Dim  WindLd  Price 
4  ft  <2sqft  $145 
4  ft    <1  sqft     $145 

3  ft    <1  sqft     $115 

4  ft    <3sqft     S165 


Construction:  Aircraft  aluminum. 
Booms  are  square.  Elements  are  sol- 
id rod.  Stainless  hardware  included 
for  tower  and  mast  mounting  accepts 
up  to  L5"  dia.  mast  and  may  be  ro- 
tated for  vertical  or  horizontal  polari- 
zation. Connector  is  SO-239  for 
VHF,  N  female  for  UHF.  Dual-Band 
antenna  has  separate  driven  ele* 
ments,  both  with  N  connccton 

Dimensions  given  in  table  are  for 
re  Hector  booms  and  reflector 
elements. 

Options:  Commercial  Frequency  $45* 

Duplexer:  Add  $80  for  VHF/UHF 

Duplexer  and  cabling  for  single  coax 
feed  of  Dualband  146/435  Comer, 

Shipping:  UPS  ground  to  continental 
USA  ($1 1  S&H).  Air  Parcel  Post  to 
HI  AK,  &  Posessions  ($14  P&H), 
Canada  ($16  P&H). 
Allow  2  weeks  for  delivery- 
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[^  Yes,  I  want  Performance  in  My  Corner! 

Send  my  ComerBeam: 2m, 220MHz, ^70  cm, Dual  146/435, 

Options: ^DualBand  Duplexer, Commercial/Marine  Frequency: 

Send  my  TtgerTail.  (I  for  $7.95,  2  for  $  15,  3  for  $2 1 .  Specify  band.) 

I I  Yes,  I  circled  the  Tiger  Tail!  Knock  $5  off  nay  order. 

Name Amt.  Enclosed 

Call 


n 


Phone 


Street 
City 


Unit 


AntennasWest 


L 


Box  50062-S  Provo  UT  84605 


Slate 

InfoPak     nrd 


Zip. 


er 
ine 


800  926  7373 


J 


CfFlCLE  57  ON  READEB  SERVICE  CA^D 


WWV  RECEIVER         REPEATER  COIUTROLLERS 


Get  time  &  fre- 
quency checks 
wittiout  ti^uying 
mu^baml  hf  rcvr  Very  sensitive  and  se- 
lective xtat  f^yntrolled  aupert>et.  dedicated 
to  listening  to  WWV  on  10.000  MHz. 
Performance  rivals  the  most  expensive  re- 
oeive rs ..only  S 59  ki t,  $ 99  wft 


LOW  NOISE 
RECEIVER  PREAMPS 


LNG-n 

still  only  $59 

wired&tasted 


FEATURES: 

«  Very  tow  noise;  D  7dB  rtf  vhf,  O.SdB  uhf 
■  Htgli  gam:  13-20dB  (depencfs  on  fr&q) 

•  Wide  dynamic  ran ga  -  resist  overload 

•  Stabia:  dua]  gate  GAS  FET 

'Sp&ctfy  tumng  mnge  2&^30.  46-56.  i37-i39   t33- 
152.  152' f  72.  210-230.  400-470.  SOO-gggMlHg 

LNW-D 

MINIATURE 

PREAMP 

still  only  $29  kjl.  $44  vrirHf&tested 

•  Low-cost  MO  S  FET  pre  amp 

•  Small  size.  Only  S/8"W  x  1-5/81  x  V/H. 
#Nf  l.adBvhf,  rSdSuhf. 

•  Solder  tanninals  for  coax  &.  pwr  connect. 

'^>ec^  tufjtog  mffgo  25-35  35-55.  55-90.  90-120, 
iZO-ISO.  150-200.  200-270,  400-500  WH? 


HELICAL  RESONATORS 


HeiiCal  resonator 
filters  may  reduce 
your  intemiod  & 
cross-band  inter- 
fare  nee. 

MODEL  HRF-  (  *  ),  $59  vhU  $99  uhf, 
'Specify  turmg  r^fig^:  136-140,  142-150.  150-t§2, 
1^-174  213-^233  420-470 


RECEIVING 
CONVERTERS 


Low  noise 
converters  to 
rtceiva  vhf 
&  uhf  b^ndfi 
on  a  lOM  receiver. 

•  Input  ranges  avail  50-52,  136-138, 
144-146.  145-147.  146^146.  220*222,  222* 
224  MHz.  432-434  435-437.  435  5-437  5. 
and  439.25  (atv  conv  to  ctian  3). 

•  Kil  less  case  $49,  kit  wfcase  &  BNC 
Jacks  $79i  w&t  En  case  S99. 


TRANSMITTING 
CONVERTERS 


XV2  for  vht  and  XV4  for  uhf.  Models  to 
conwerl  10M  ssb,  cw,  fm.  etc  to  2M,  432, 
435,  and  atv  1W  output.  Kit  only  S89 
(vhf).  %SS  (uhf).    PA'S  up  to  45Wovaitatie 


/^<^  Epronrv- 
contTQlted ,    minia- 
ture, easy  to  build. 
low  power  CMOS, 
(specify  call)  .,.Mi'^„...  only  $54  kit  $79  w/t 

COR-6,  COR  S 
Real  Voice  ID 
on  orw  board 
Digital  ic  records 
up  to  20  sec* 
onds  of  your 
votoe.  Can  rec« 
ord  mu^iple  id 
messages  Tail 
and  time-out  timers,  courtesy  beep,  solid- 
state  relay  to  key  transmrtter, 

■  ■  n  BVB  ■  ■  b  :nn  ■  ■  ■  ■  ■  ■■A-tt.aJl'-ll-^'f  f  ■  ■  ■  ■  L  B  J  a.,E  >  ■  ■  nl  t.     "^  V  3   |      Infi^ftl      ^    J  t'3' 

COR-3.  COR,  tifner^.  coiirtbeep,.-,kitS43 

CWlD.  Diode  programmatjle ...,kft$S9 

COR-4.  Complete  COR  and  CWID  all  on 
one  board  CMOS  logic  for  low  power 
consumption.  EPROM  programmed; 
ispecrfy  call)  „.„. kit  $99.  w&t  $149 


ACCESSORIES 


DVR-1  DIGITAL  VOICE  RECORDER.  Re- 
cords up  to  20  sec.  of  your  voice  with  built- 
in  mic  or  eidernal  mk:  Tenilic  as  vofce 
IDer  for  repeaters  or  fox  hunt  xmlr,  corv- 

test  caller,  radio 
notepad,  etc.  Ex- 
tensive manual  tells 
how  to  use  multiple 
messages  adapt  lo 
mar^  applicalions. 
kit  $59,  w&t  $99 

TD^ 

SELECTIVE 
CALLING 
MODULE. 
Versatile  dtmf 
controli&rwflh  1 
latching  output. 
Mutes  speaker 
until  someone 
calls  by  sending  your  4-digtt  tt  ooOe  Or 
use  it  wilti  a  long  tt  ^ero  digit  to  atert  any- 
one In  club  for  emergencies.  Also  may  be 
used  to  control  autopatch  or  other  de- 
vice, like  TD-2  except  only  one  output. 

..,kit  149,  w&t  S79 


■*-mii**^i.fc  ■  ■  ■  ■■fJHi  JMi  i  a  ■  i)ifc*^*<w  i-m 


TD-3  CTCSS  DECODER/ENCODER,  Pre- 
vents Bccess  to  repealer  or  receiver  un- 
less proper  tone  is  present  Tone  output 
for  transmitter,  too.    .......  kit  $29.  w^t  $S9 


AUTOPATCHES 


AP'3  REPEATER  AUTOPATCR  Reverse 
patch    and    phone    line    remote    control. 

.„.,>.... kit  $89,  wired  &  tested  $139 

AP^2  S4WPLEX  AUTOPATCH  Trming 
Board.  Use  with  above  for  simplex  oper- 
alkin  ussng  a  transceiver  ,^^,„„^.  kit  $39 
TD-2  OTMF  DECODER/CONTROLLER. 
16  digits,  jumper-programmable^  toll-call 
reslrictor.  Can  turn  5  functions  on/off. 
,.,.....,, *,.    kit  $79,  wjred  &  tested  $129 


DATA  MODEMS 


MO^202  FSK  DATA  MODULATOR  & 
DE-202  DEMODULATOR.  Run  up  to 
1200  baud  digital  signals  through  any  fm 
transmitter  &  recetver kits  S49«  w&t  $79 

9€00  BAUD  DrGITAL  RF  LINKS.  Call  for 
inlo  on  low-cost  packet  networking  sys- 
tem: MO-96  Modem  and  special  versions 
of  our  144,  220,  or  450  MHr  fin  xmtrs  and 
rcvrs.  Use  difectly  with  most  TNC's.  Fast 
diode-switched  PA's  outpv!  15  or  SOW, 


*  Buy  at  low,  factory -direct  net  prices  and  save! 

•  For  complete  mfo,  call  or  write  for  free  cafatog. 

(Send  $2  for  overseas  air  mait,^ 

*  Order  by  marl,  fax,  or  phonei9-i2  am,  1-5  pm eastern iimej. 

•  Min.  S5  S&H  Char9e  tCf  hr^t  pound  pCus  nSdl  wetght  S.  insur^ncn. 

•  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


You  get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

Kit  sUU  only  $10$$ 
wM  still  only  $i29S 

so  1 90Q  WKr  if^^s  itHgt^Jfy  ftijgftBf 

•Available   for   the    50-54. 

143-174,     213-233,     420- 

475.  902-928  MHz  bands 
*FCC   type   accepted   for 

oomn^ercial  service  tn  1 50  S  460  bands       (R^qu&st  calaiog  for  detaits.) 

REP-200T  Voice  Message  Repeater.    As  above,  except  includes 

Digital  Voice  Recorder.  AUdws  message  up  to  20  sec  to  b&  remotely  recorded  off 
the  air.  Play  back  at  user  request  by  OTMF  command,  or  as  a  periodical  voice  id. 
cr  both.  Great  for  making  club  announcements! adds  only  S100I 

REP-200C  Economy  Repeater.  Uses  COR-e  Controller  (no  DTMF 
control  or  autopatch).  Features  reat-volce  ID Kit  only  S79S^  w&t  $1195 

REP-200N  Repeater,  want  to  use  your  own  conlrotlef'?  No  problem'  Well 
make  you  a  repeater  wtth  if  modules  only.    ..-_ .,.....,,   Kit  only  S£95,  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  UNKS,  TELEMETRY,  ETC 


Also  available  in  rf>t[ght  enclosures,  and  wtth  data  modems. 

FM  EXCITERS:  2 W  continuous  duty. 
FCC  type  accepted  for  com 7  bands. 

•  TA51 ;  50-54.  143-174.  or  2t3-233MHz, 

•  TA4«1;  42CM75  MHz       W«w  hw  prica! 
Either  model    kit  S9«.  w/t  $169. 

•  TAiOl:  902-928  MHz,  (0  SWout). 
New  iow pries* ., „..„ w/t  $199. 

VHF  &  UHF  AMPLIFIERS. 

Forfrn  ssb.  atv    Output  ^vets  frcMTi 
tOVVto  10QW.   Models  starting  at  $99. 


FM  RECEiVERS: 

*^V     RIOO  FW  RECEIVERS  for  46-54, 
^F^   72-76. 140-175.  or  216-225  MH^. 

'^^     Very  sans  itive  —  0. 1  SuV.  excep- 
Sonal  selective  -  botli  crystal  &  ceramic  If 
filters  for  >100dB  at  ±T2kHz  (best  available 
anywhere),  flutter-proof  squelch. 

,.,...*,* /Vew  iowpnt^^-!  kit  $129,  w/t  $199. 

•  R451  FM  RCVR.  for  420475  MHz    Similar 
to  above    New  km  price'  hit  $129.  w/t  $139. 

•  R901  FM  RCVR,  for  902-92aMH2L    Tfiple- 
convers  ion ,  Wew  iow  pnce ....  $1 59 ,  w/t  S  21 9 , 

R150  MONITOR  RCVR  for  143^164  or  216-225  MHz,  4-Channels. 
^NEw^  Great  for  monitoring  repeaters,  amateur  calling  frequencies  packet  ra- 
dio.  commercial  two-way  fiadro.  police/fire  frequencies,  or  weather  fore- 
casts    Good  starter  kit,  easy  to  assemble  and  abgn  ......  ktt  only  599.  w/t  $1 89. 

•  Rt20  AIRCRAFT  RCVR  for  110^136  MHz   _.„.„.. kH  onJy  S99.  w/t$219. 


WEATHER  SATELLITE  RECEIVER 


R13g  Is  The  Afford 


VOLUUl  SQUilCH 


able  WeSat  Rcvr! 

Join  the  growing  ranks  of 
amateurs  wtio  get  sfikirifg 
images  directly  from  ttie 
weai^r  satellrtesi  SNq 
used  our  30+  years  of  expenence  in  designing  high-qualfty  vhf  receivers  to  bring 
you  a  new  enhanced  version  of  our  long-popular  WeSat  receivers.  The  new  R1 39 
is  a  very  sensitive  wideband  fm  receiver  optimized  for  amateur  reception  of  NCAA 
APT  Bn4  Russian  Meteof  weather  facsimite  imag^  on  the  137  MHz  t^nd  Use 
wtth  any  popular  de^riodulaitor  and  software  Covers  all  five  popular  satellrte 
channels  Scanner  circuit  and  recorder  corrtrol  alkrw  you  to  automatically  searcti 
for  and  tape  signals  as  satellites  pass  overhead,  even  while  away  from  home. 
»  R139  Receiver  Ktt  less  case  ,. , , „.«.-.™ S1S9 

•  RI39  Receiver  Kit  with  case  and  l2Vdc  power  adapter,..,..****. .,**««*,.»«^1S9 

•  R139  Receiver  Wlred/tested  in  cra^e  wtth  12Vdc  power  adapter  *„.>«H„»$23d 


Out  MnJ  Trtf* 


.ronics,  inc. 

65-D  Moui  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420} 
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Neuer  srv  die 


Wayne  Green  W2NSD/1 


Beet  a  Hiiin 

Last  mtmth  1  proposed  ihc 
firsi  step  toward  the  soluaon  od^ 
lot  of  our  problems:  that  ever> 
ham  club  in  the  country  make  a 
major  efTort  lo  get  a  local  ham 
ekcicd  to  their  state  legislature. 
We  tlcsperatcly  need  hams  in 
high  places  to  protect  us.  And 
not  only  will  a  bunch  of  hams  in 
the  state  legislatures  give  us  one 
hark  of  a  louder  voice  with  our 
states,  but  also  with  the  Feds. 

With  the  FCC  {and  Congress) 
wising  up  to  how  much  money 
lhe>  can  take  in  selling  or  leas- 
ing the  spectrum  to  commercial 
users,  they're  looking  for  more 
lo  sell,  and  guess  which  group 
has  ihc  largest  hunk  of  relatively 
unuKcd  microwave  frequencies? 
We  cither  start  building  some 
political  clout  or  well  be  blown 
away. 

We  need  state  clout  to  stop  the 
Rowing  number  of  antcnna-iim- 
iting  laws  and  ordinances.  Bui 
most  of  all,  we  ticed  it  to  get  our 
schools  to  start  leaching  elec- 
tronics, communications  and 
computers.  This  will  get  us  more 
hams  and  help  make  it  so 
America  can  compete  better  in 
the  information  age — the  2 1st 
century. 

1  was  hoping  the  Dayton 
HamVeniion  would  allow  me 
give  a  talk  on  this,  but  the  ARRL 
appLvrcntly  has  them  utider  such 
tight  control  that  this  wasn*t 
possible.  e%en  considering  the 
importance  of  the  message. 

As  you  read  my  editorial  this 
month  1  think  you'll  see  many 
opptmuniiles  where  ham  legisla- 
tors could  make  a  diQerence 
in  education,  health  care, 
govern  menu  and  so  on. 

If  you  ha\e  any  say  with  the 
organizers  of  a  hamfcst  or  con- 
vention, and  theyVe  nut  totally 
controlled  by  the  ARRL.  maybe 
4  73  Amateur  Radio  Today  •  June  1996 


^Kiii  Lan  eel  me  on  the  speaker's 

lisL  Fill  not  charging  anything 
beyond  the  costs  for  Sherry  and 
me  being  there,  which  is  what 
any  speaker  normally  gets  cov- 
ered. However,  between  de- 
mands for  keynote  talks  at  edu- 
cation, music,  and  science  con- 
ferences, my  available  time  is 
limited. 

Your  Government  at  Work 


Last  year  one  of  those  TV 

shows  devoted  to  the  weird  did  a 
show  interviewing  farmers  and 
their  children  who  were  in- 
volved with  thai  alleged  1947 
UFO  crash  in  New  Mexico. 
They  sure  made  a  good  case  for 
the  realiiv  of  a  crashed  UFO  and 
its  dead  occupants  being  covered 
up  by  the  government  It  defi- 
nitely was  enough  to  cause  any 
intelligent  person  lo  shake  off 
the  bindings  of  "conventional 
wisdom"  and  start  looking  for 
more  information.  Or  should 
that  be  called  ^'conventional 
ignorance?'' 

Of  course,  having  always 
been  interested  in  the  UFO  phe- 
nomenon, Tve  done  a  lot  of 
homework.  Tve  read  dozens  of 
books  over  the  last  50  years  or 
so,  some  very  thoroughly  re- 
searched, others  a  waste  of  lime. 
1  think  I  mentioned  that  back  in 
1963.  Jay  Sianton  (dam,  I  forget 
his  call!),  a  writer  friend  who 
was  a  total  UFO  skeptic,  set  off 
to  expose  the  w^hole  LrFO  busi- 
ness as  bunk.  About  two  years 
lalen  no  longer  a  skeptic,  hi.s 
book  telling  about  his  conver- 
sion was  published.  He  cited 
some  most  convincing  cases, 

I've  read  enough  books* 
talked  with  enough  people  who 
have  had  personal  experiences, 
and  had  enough  experiences  of 
my  own  lo  know  that  something 
real  is  happening.  I  also  know 


from  several  incidents  that  our 
beloved  government  is  up  to 
here  in  a  cover-up.  Yeah,  I  know, 
the  kM  government  cover-up 
baloney- 
Well,  if  I  hadn\  had  a  first- 
hand inside  experience  with  the 
cover-up  in  the  Amelia  Eiirhan 
case,  which  is  still  being  co%'~ 
ered  up,  I  mighi  be  less  easily 
convinced. 

Then,  a  few  days  ago,  iheie 
was  another  TV  weirdo  show 
on  the  New  MeJcico  UFO  crash. 
This  program  interviewed  ihe 
children  of  some  of  the  Mr 
Force  people  who  were  in- 
volved. They,  like  the  farmers, 
had  seen  the  ETs.  And  their 
parents,  like  the  farmers,  had 
been  threatened  by  govern- 
ment agents  to  keep  quieL  Or 
else.  Again,  their  story  was  most 
compelling. 

But  a  federal  agency  wouldn't 
threaten  private  citizens,  would 
they?  Well,  they  did  me.  One 
federal  agency  got  me  into  a 
room  and  explained  that  if  I  ever 
wrote  or  even  published  any- 
thing about  that  agency  again 
they  would  put  me  in  prison  and 
guaranteed  Fd  never  gel  out.  No, 
I  have  never  written  about  them 
agciin.  And  1  won't,  except  in  my 
memoirs,  where  1  will  have  a 
W'holc  lot  of  interesting  things  to 
write  about.  But  unless  you  Stan 
paying  attention  to  nutrition,  ihc 
chances  are  good  Tm  going  lo 


\c  you. 


Green's  Rocker 

A  book  came  a  couple  days 
ago  from  a  reader  w  ho  wanted  to 
swap  it  for  copies  of  some  of  my 
hooks.  This  one  sure  got  my  at- 
tention. I  was  busy  trying  to  find 
out  more  about  dowsing  from  a 
couple  of  new  books  Vd  just 
bought,  but  this  one  m:idc  me 
put  everything  else  down. 


My  first  reaction  was  prob- 
ably what  yours  will  be.  It's 
NASA  Mooned  America!,  by 
Ren6,  I96p,  1994.  Tlte  ridicu- 
lous claim  is  that  the  Apollo  mis- 
sions  lo  the  woou  never  actually 
happened.  Oil.  Lordy,  give  me  a 
break!  What  is  this,  some  Flat 
Earth  Society-type  crappola? 
However,  not  being  completely 
controlled  by  what  I  have  been 
conditioned  to  believe,  1  read  on. 
Rene  has  done  a  masterful  job  of 
destroying  what  little  faith  I  had 
left  in  NAS.A..  He  shows  evi* 
dence  that  many  of  their  photo- 
graphs ol  ihc  moon  missions  are 
clearly  bogus:  he  proves  beyond 
a  reasonable  doubl  that  nobody 
can  survive  in  space  beyond  die 
protection  of  the  Van  Allen  Belt; 
and  so  on.  Ry  the  time  he's 
through,  there's  just  no  doubt 
that  our  government  has  pro- 
duced a  $40  billion  space  opera 
for  us. 

Yes,  of  course,  Wavne  has 
gone  off  his  rocker  with  this  one. 
Sure.  Okay,  smarty,  what's  the 
temperature  in  space?  Hot? 
Cold?  We  all  know  ii^s  awfully 
cold,  right?  The  fact  is,  when  the 
sun  is  shining  on  anything  it  gets 
blistering  hot.  The  surface  of  the 
moon  is  243°F  in  the  sun  and 
-279^  F  for  the  two  weeks  of 
night,  Our  astronauts  were  just 
there  in  the  daylight,  so  they 
were  dealing  with  an  environ- 
ment that  s^as  around  250"^,  with 
nowhere  near  enough  power  to 
run  the  cooling  system  needed  to 
deal  With  that.  Rene  goes  into 
every  aspect  of  the  inability  of 
any  living  thing  to  survive  the 
solar  flares  that  occurred  during 
the  missions  with  the  little 
shielding  used,  the  temperamres 
involved  in  space  and  on  the 
moon,  The  astronauts  recponed 
that  the  LEM  blasted  a  deep  cra- 
ter in  landing  on  the  moon.  Why 
has  not  one  NASA  photo  of  the 
LEM  on  the  moon  ever  shown 
a  hint  of  thi.s  crater?  They  do 
show  Lindisturbed  dirt,  complete 
widi  footprint  (more  about  thai 
impossibility  later). 

There  are  endless  holes  in  the 
NASA  production.  Wait' 11  you 
see  the  not  quite  hidden  power 
cords  in  some  photos  supposedly 
taken  on  the  moon.  Then  there *s 
one  photo  in  the  book  of  Aldrin 
and  Armstrong  saluting  the  tlag^ 
where  they  claim  the  sun  is  at 
about  13°,  but  Aldrin's  photo 
was  taken  when  tlte  sun  was  at 
26.4'^  and  Armstrong's  was 
taken  witli  the  sun  at  34.9'',  if 
one  goes  by  the  shadows  they 
CottUniied  on  page  B 
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MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

•  HEAVY  DUTY  «  HIGH  QUALITY  «  RUGGED  •  RELIABLE  « 
SPECIAL  FEATURES  PERFORMANCE  SPEGIFICATIDNS 


SOUD  STATE  ELfCTflONICAaV  REGULATED 
FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 
CBOWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 

Usm  its  3A.  RS-4A.  RSSA.  AS4L  RS-Sk 

MAINTAIN  REGULATrON  &  LOW  RJPPLE  at  low  line  inpl* 

VbJtage 

HEAVY  DUTY  HEAT  Sl^TK  *  CHASSIS  MOUNT  FUSE 
THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 
ONE  YEAR  WARRANTY  •  MADE  fN  US  A 


INPUT  VOLTAGE    10S-125VAC 

OUTPUT  VOLTAGE:  13,8  VDC  t  0.05  VtMHs 

(Internally  Adjustable:  1M5  VDC) 

RIPPLE  Less  than  5rrrv  peak  to  peak  (full  load  & 

low  Ime) 

All  units  available  In  220  VAC  input  voltage 

(except  for  SL-IIA) 


SLSE 


LOW  PROFILE  POWER  SUPPLY 


WOOEL 

SL-11A 
SL-11R 
SL'IIS 
SL-11R-BA 


Coloa 
Gray     Black 


CaniinuDus 
Duly  [Ampa) 

7 
7 
7 
7 


IC5' 
(Amptl 

11 
11 
11 
11 


Size  UN) 
4%«7    "93^ 


Sbipg,, 


wt 


12 
12 
12 
13 


RS  L  SERIES 


•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


MODEL 

RS-4L 
RS-5L 


(^e^lfiumit 
Duty  lAmps) 

3 

4 


ICS* 
(AhjmI 

4 

5 


S[2f  (IHl 
H  ><  W  ^  H 

3'A«6ya^7% 


Stilppinq 


WL 


6 
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RM  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM'35M 


MODEL 

RM-12A 

RM-35A 

RM-50A 

RM-€OA 

Separate  Voll  and  Amp  Meters 

RM-12M 

RM-35M 

RM-SOM 

RM-60M 


Continuous 
Duty  (Amps) 

9 

25 
37 
50 

9 

25 
37 
50 


fCS* 
[Amps) 
12 
35 
50 
55 

12 
35 
50 
55 


Size  [INI 
H  X  W  X  0 

5%  X  19x8^4 

5%  X  19x12^^ 

5^^x19x12'^ 

7xl9x12'4 

5V-I  X  19  X  BV4 

5%  X  19x12'^ 

5'/ix19xl2V^ 

7x19x12^? 


Shiopjnfl 

Wl  llbsj 
16 
38 
50 
60 


16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MOOEL 

RS-3A 

RS-5A 

RS-7A 

ftS-7B 

RS-10A 

RS-12A 

F^12B 

ftS-20A 

RS35A 

RS-50A 
RS-70A 


Colore 
Grav       Black 


« 
• 
i 


* 


* 

* 
t 

* 


ContiiiiOri^ 

Duly  f  AnMl 
2.5 

a 

4 

5 

7.5 

f 

9 

16 

25 

37 
57 


ICS' 

[Ampt) 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 
70 


Sizi  [INf 

H  X  W  X  0 

3  X  4^4  X  5^A 

3^  X  6*^  X  9 

3'^  X  t%  X  Vk 

Vk  X  6^^  X  9 

4x  1^1  X  10^ 

4x7^^  X  10^4 

4'^  X  B  X  9 

4  X  7^1?  X  10^ 

5  X  9  X  10^ 

5x  11  X  11 

6x13^^  X  II 
6  X  13Vi  X  \2\ 


Slippjil 

Wt,  (thi4 

4 

5 

7 

9 

10 

11 

13 

13 

16 

27 

46 
48 


RS-M  SERIES 


MODEL  RS^SM 


MODEL 

Switchabie  volt  and  Amp  meler 
RS-12M 

Separate  volt  and  Amp  meiers 

RS^20M 

RS-35M 

RS-50M 
RS-70M 


Ctitiiiiit 

lllf  (A«pt| 

9 

1ft 

2S 

37 

57 


ICS- 
(A«pil 

12 

20 
35 
50 

m 


Sift  I  IN) 
H  XW  X  B 

41^  X  e  X  9 

i  X  9  X  lOVf 
5x  11  xtl 

6x13?*  X  11 

6  X  lay^  X  12% 


ShippiAf 

HfL  fibt.) 

13 

IB 

27 

46 
48 


VS-M  AND  VRM^M  SERIES 


MODEL  VS-35M 


RS-S  SERIES 


MODEL  RS-12S 


Separate  Volt  and  Amp  Meters  ■  Output  Vbltage  adjustable  from  2-15  v(>lts  «  Current  limit  adjustable  tram  1.5  amps 


to  Rill  Load 


VS^12M 
VS-20M 

V  w~J-DW 

VS'SOM 
VS-70M 

Variable  rack  mount 

VRM-aSM 

VRM'SOM 


CiHiiiiiit 
Dutf  lAnpil 

@13.8VDC  @10VDC  @5VDC 


9 
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Sizi  IIHI 
H  X  W  X  D 

4^A  X  8  X  9 

5  X  9  X  10'j 
Sx  Itx  11 

6  X  135/-1  X  11 
6x  13^'4Kl2% 

5!A  X  19  X  12% 
5'^  X  19  X  \Tk 


Sllpfiil 
Wt.  (Ibi,) 

13 
20 
29 
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Built  in  speaker 

MOQEL 

RS-7S 

RS-10S 

RS'12S 

RS-20S 

SL-11S 


Colors 

Bray       Slack 
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tl  X  W  X  0 

4  X  7%  X  10^ 

4  X  vh  X  ^m 
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"ICS— Intcrmitrefit  Communlcatfon  SerVfCe  (S0%  Dirty  Cycle  5m tn  on  5  trm  off) 
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Letters 


Number  6  an  your  Fesdbsck  card 


Matt  Pau!(}iiis  KA200X. 

Uncle  Way  DC.  after  being  oui  of 
ham  mdio  for  a  number  of  years. 
1  rccenily  decided  to  get  back  into 
the  iiciion.  I  have  xo  give  a  spe- 
cial thanks  to  Bob  Chamberlain 
N2KBC,  of  the  Crysial  Radio 
Club,  for  his  encouragement.  I 
walked  into  the  VE  examinations 
ai  WECA's  hamfest  ai  Yonkers 
Raceway*  intending  to  sit  tor  a 
Tech  Plus  License,  but  due  to 
Bob'S  persistence,  I  talked  out 
with  a  General!  1  gtiess  I  didn't 
know  all  thtit  the  knowledge  was 
still  up  ilierc.  My  tirsi  lew  hours 
of  returning  lo  amateur  radio  were 
looking  good.  1  had  yet  lo  run  into 
the  type  of  ham  you  eriticixe  in 
your  editorials,  t^ater  that 
evening,  after  K>rrowing  a  2m  rig 
Irom  my  friend  Ron  Masters 
K02L  I  thought  I  would  get  a 
fee  J  Tor  my  ncwiy  eiuned  privi- 
leges.  What  better  method  is  there 
lo  learn  about  the  local  scene  than 
on  one  of  the  lucal  repeaters?  The 
radio  I  was  using  didn't  have  PL 
codes  on  it,  so  1  was  limited  to 
open  repeaters.  On  my  drive  hack 
into  Manhattan  from  my  parents' 
house  on  Long  Island  I  tried  to 
reach  a  couple  of  repeaters,  hut 
could  only  raise  one  in  Mineola. 
I  announced  "KA200X/AG  Us- 
Idling"  a  few  limes  on  the  chance 
that  I  could  catch  someone  tun- 
ing around.  As  1  was  ncaring  the 
city  limits  and  about  to  give  up.  I 
finally  got  a  reply.  I  was  excited 
at  iirsL  bul  then  heard  what  he  had 
to  say.  1  don't  remember  his  call, 
but  he  said  that  he  was  a  part 
owner  of  the  repeater,  and  that  my 
announcinii  mv!^elf  seven  times 
was  absolutely  unnecessary,  I 
w^ondered  why,  if  he  had  heard  me 
the  whole  time,  and  liad  under- 
sttxxl  thai  the  ".../AG"  at  the  end 
of  my  call  sign  meant  that  1  was 
new  at  this,  that  he  didnl  he  say, 
*'hello/*  or  something  simple  like 
"welcome/*  or  even  explain  the 
rules  governing  *'his"  repealer 
Maybe  I  was  too  optimistic  to 
believe  that  you  are  wrong  and 
that  the  majority  of  hams  out  there 
are  friendly  and  willing  to  help. 
Ntn\.  V\.ivne.  T  can  sav  that  I  can 
relate  to  your  stories  about 
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From  the  Ham  Shack 

'^closed"  or  "private"  repeaters. 
So  ended  my  first  day  as  a  Gen- 
eral. iThafs  whm  I've  been  run- 
ning  inio  ail  around  the  coumry! 
GoI!}\  I  nt  old  enough  to  remem- 
ber ah  en  amateur  radio  was 
considered  a  fraternity  and 
friendliness  was  the  rule,  not  the 
exception.  Yott  htow,  /  don*t  re- 
call seeing  one  blessed  word 
about  this  problem  in  any  of  the 
Slack  of  club  newsletters  I  get 
every  month...  Wa\ne.) 

David  O'Neill  Greenacres 
FL*  Wayne,  you  started  my  pub- 
lishing career  with  an  article  you 
printed  in  Microcompunng  in 
June  of  *80.  It  was  about  the 
BASIC  physics  programs  that  I 
use  in  my  class.  I  had  a  brandnew 
shiny  SWTPC  6800  computer 
(kit)  loaded  with  I6K  RAM! 
Welt,  you  let  the  genie  oul  I'm 
on  the  Internet  now\  and  vou  are 
the  first  person  l*m  notifying 
about  the  address.  I  also  subscribe 
to  Cold  Fusion,  but  the  high- 
school  engineering-and-science 
club  I  sponsor  decided  we 
\\ouldn'i  try  that  yet.  We  have 
done  a  one-person  dry  pedal  sub- 
marine, hamTV,  aTV-cye  model 
car,  a  TV-eye  rocket,  a  LO-gallon 
3-iier  beer  microbiswery,  a  J-axis 
flight  simulation  cockpit,  and  two 
radio-control  lawn  mowers.  We 
Uciigned  a  circuit  that  uses  a  TV 
camera  and  radio  control  to  keep 
an  R/C  car  \\  iih  a  light  on  it  go- 
ing in  a  straight  line  automati- 
cally, I  hope  youl!  find  the  time 
to  check  us  out  at:  hup:// 
wvvw.webeom.com/sknkwrks/ 
I  (Thanks  Dave,  for  the  note.  FU 
bet  sotne  of  our  teacher  readers 
will  be  check in^^  oui  your  page. 
Meanwhile  isks  and  tuts  for  not 
getting  the  club  to  try  a  cold  fu- 
sion project.  They  could  make  in- 
ternational fame!  And,  at  this 
early  stage  of  the  game,  maybe 
even  get  some  patents.  The  world 
leaden  as  far  as  ne  know,  is  right 
over  there  in  Sarasota ^^.  ^ayne) 

Bill  Parker  WSDMR.  My 

April    article   on   debunking 
some  myths  about  antennas, 
fcedlines,  and  SWR  calls  for 
1996 


some  claiification,  Walt  Maxwell 
W2DU  has  written  with  regard  to 
vacuum-tube  amplifiers, '' What- 
ever the  conditions  of  mismatch 
at  the  load  end  of  a  transmission 
line,  a  matching  network  properly 
adjusted  to  obtain  a  conjugate 
match  at  the  line  input  reflects 
lOO^'f  of  the  reflected  power*" 
No  damage  occurs  to  the  ampli- 
fier. Cecil  Moore  K67BK  wrote 
to  say  with  regard  to  solid-state 
amplifiers,  **A  reficcred  voltage 
wave,  due  to  feeding  a  long 
unlerminaled  transmission  line,  is 
in  phase  with  the  generated  volt- 
age/* Due  to  excessive  voltage, 
the  solid-state  amplifier  will  fail. 
Damage  will  occur  Both  Walt  and 
Cecil  are  ctrrrect  A  vacuum-tube 
amplifier  w^ith  a  conjugate  match 


system  responds  one  way:  a  solid- 
state  fixed  50  ohm  output  system 
responds  another  way.  Comparing 
the  iwo  different  t^'pes  of  amplt- 
llcrs  should  have  been  included. 
Yes,  even  \ht  de bunker  needs  de- 
bunking occasionally.  See  how 
myths  get  siancd?  If  ^  easy. 

Frank    Rumph   KD4DZL 

Wayne,  in  the  December  issue 
there  was  an  article,  "Nostalgia 
for  the  Future/*  which  called  for 
2000  ohm  earphones.  Since 
they're  hard  to  find,  1  solved  the 
problem  by  putting  two  UKX)  ohm 
Radio  Shack^^*  output  transform- 
ers (#273-1380)  in  series  and 
feeding  the  two  8  ohm  outputs  to 
the  low  impedance  left  and  right 
stereo  earphones. 


Neuer  srv  die 

Cotmnued  from  page  4 

cast,  Worse,  the  shadows  are  in 
two  different  directions,  and  the 
Hag  ca^is  no  shadow  at  all  The 
angles  of  the  sun  were  calculated 
by  the  lengths  of  the  shadow^s 
compared  to  the  height  of  the 
men.  The  %un  moves  about  10°  a 
day,  so  Aldrin's  photo  would 
have  had  to  be  taken  a  day  after 
they  claimed,  and  Armstrong's  a 
day  later,  all  followed  by  some 
computer  trickery  to  combine 
them. 

Or  was  all  of  this  done  in  a 
secret  Nevada  CIA  base? 

Ren^  provides  a  feook  full  of 
proof  that  the  whole  moon  deal 
was  a  fake  put  together  by 
NASA  and  the  CIA,  It's  a  very 
well-written  and  researched 
book,  ll  reduces  our  Right  Sltifi' 
heroes  to  ntere  actors  who  have 
gone  along  with  a  Hollywood- 
type  production.  And  those  who 
caused  any  problems  were 
killed!  Did  the  "accidents" 
which  killed  11  asu^onauts  in 
1967  raise  any  questions  in  your 
mi 


1 


Ilfusifms 

It's  difficult  for  me  to  gel  used 
to  the  real  world.  It  sure  isn'i 
an} thing  like  I  was  taught  in 
schooL  or  anythijiy  my  parents 
led  me  to  believe.  The  more  I 
learn,  the  less  I  have  to  believe 
in.  Politics  is  crtH)ked  clear 
through,  with  money,  via  lob- 
bies, firmly  in  control.  Tlie 
medical  industry  is  Just  as 
crooked,  protecting  its  S I  trillion 
business  with  the  cooperation 
of  the  govemmeni.  Our  legal 
system  is  seriously  corrupL  as  is 


our  educational  industry,  again 
with  the  complicity  of  the  gov- 
ernment. Our  academic  system 
is  corrupt,  again  in  bed  with  our 
government.  Should  I  mention 
our  tobacco  industry?  And  liquor 
industry?  Our  public  water 
supplies,  packed  with  chlorine 
and  nuoriiles?  Oh  yes.  our  den- 
tal industry,  with  amalgams  and 
root  canals.  Our  food  industry, 
providing  us  with  hormones, 
pesticides,  aniihiotics.  and 
de*mineralized  produce. 

So  I  suppose  I  ani  pretty 
dumb,  or  at  least  naive,  to  be 
surprised  to  read  an  exposd 
showing  NASA  to  be  siphoning 
off  billions  to  produce  block- 
buster enieriainment  epics,  hand 
in  hand  with  the  CIA. 

The  worst  part  is  thai,  even 
with  OUT  government  and,  as  far 
as  1  know,  every  major  industry, 
thoroughly  corrupt,  we  seem  to 
have  the  best  country  in  the 
worid.  Maybe  1  should  just  shut 
up  and  go  along  to  get  along. 
Maybe  I  should  go  back  to 
grumbling  about  the  bad  lan- 
guage, rudeness,  and  endless 
brain -free  contacts  on  our  ham 
bands.  And  fan  the  ITames  be- 
tween no-coders  and  old -timers. 
The  C  W  and  phone  ops.  And  any 
other  ham  schisms. 

Say,  tho^  confounded  packeteers 
arerft  going  to  screw  around  w  jih 
the  Internet,  are  they? 

Heck,  if  you  get  to  know 
many  of  the  ARRL  directors  be* 
yond  the  thoroughly  white- 
washed meeting  reports  in  QST, 
you'll  find  nut  in  what  ctmtempt 
ihev  hold  the  members.  Thai 
really  disillusioned  me  when  I 
got  on  the  inside  and  got  to 
Continued  on  page  9 


ORDER  NOW  1-800  4  HOBBY  KITS  I    qrpampufier 


2  Meters 
223  MH2 
440  MHz 
&  Meters 


FANTASTIC 
FM  TRANSCEfVERS 


Ramsey  breaks  the  pnpe  barrier  on  FM  ng^!  The  FX  is  Itfea  "D'  shack. 
portable  or  itk)!)!^.  The  wide  Ir^quency  covefage  antf  proofammabte 
r^peatef  ^rts  malk^  tne  fX  the  perfect  ng  icf  Amaieur.  CAP  or  MARS 
appKatiOiTS.  Paclceieefs  feaiiy  appfcefne  the  d^dicate^l  padief  port. 
"TRUE-FIT  slgrml  ana  almost  i/istani  T  R  £writc*^jfl^  Bi^h  sp^  pat^^T? 
...No  problem.  Twelve  diode  progfBmmed  channeTs.  ^^  RF  output , 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly.  Whv  pay 
more  for  a  used  loreign  rjg  when  you  can  have  one  AfulEUiCAN  MADE 
{tjy  you)  *ac  less.  Ocmtics  wmpiete  less  case  aafl  speaker  mike.  Order 
our  (naiching  cas^  a^d  knob  set  for  that  pro  IjoIl 

FX-50  kit  (6  Metftrel S149  9S      FX-146  kit  [2  MelersJ S149.9S 

FX-223  H  0  V4  MetersK™-- 5149,95     FX-440kJ!  (a'4  Metens) ....,.S1S9.9« 

CFX  maichtng  case  set S29.95     FXM  T,  iCOMA^gesu  styie  speaker  mike S29.95 


For  a  sffdt  litile  QRP  boost,  use  one  of 
tho  20  Wall  amplifiers.  Needs  only 
1/2-2  waits  Of  drive  for  ryll  output, 
lirtear  for  SSB.  AM  or  CW  operation, 
power  MOSFETs  for  high  olfreciency 
and  multisiago  low  pass  fdter  for  a 
elf  an  signal.  Bu»i!t-in  T/R  relay  for 
automatic  switching,  mns  on  12-15 
VOC  at  2-4  amps.  Add  our  maichirg 
case  set  tor  a  comptele  station  look 

Your choiice  of  bands S49.SS 

Specify  band;  (QAMP-20,  30.  40,  SO) 
GQAMP  Matching  case  set .$14.§5 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  grea:  booster  for  any  2  ^e;er  w  220  MHz  riarK^heki  unit  These 
boosters  ^kvet  mm  30  watts  of  output,  ^kiwmg  ycFu  lo  M  th&  repeater's  f ul  qiMng 
wtiiie  Vie  kiw  noise  preafnp  femarkafiiy  improves  recepbon.  Ramsey  EJectronics  ha& 
said  thousands  of  2  meler  amp  kits,  but  r^w  iwa  offer  compleEefy  wired  and  tested  2 
meter,  as  well  as  220  MHe  units.  Botti  have  all  the  Eeaturas  of  the  higfi  priced 
boosters  at  a  fraclion  of  the  cosl 
PA-10  2  MTR  POWER  BOOSTER  (10  X  power  gain]t 

Fully  wite6  &  tesied S99.95 

PA-20  220  M»z  POWER  BOOSTER  (fl  X  power  gain)  Fully  %wed  4  tested... ,^ ..„■. «*«.  S99.K 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Finally,  a  tigjidy  Qo  ajiy^vtiere  rig  ihat  puts  the 
tun  back  mlo  ham  radio.  Hoa  ^ul  the  DOS 
syntt]«Si£er  that  tynes  in  m  Hz  tieps  wim 
atceptionaJJy  Io«f  noisa  tor  weak  signal 
recepbon.  Of.  how  aDowt  me  buit-in  Iambic  CW 
keyer  Ihat  has  a  digital  raadout  ol  youf  CW 
speed.  Perky  10  watt  RF  output  (Ihat's  only 
1 1/33  units  below  a  100  vvatt  ^ig!)  can  be  tuned 
dowTr  for  true  ORP  operation,  inciucfasd  with  the 
SX-m  is  ihe  hand  mike  wth  handy  UP  DOWN 
bmoni  lor  (vnolB  baing  of  t^i^  wMtedmif^ 
—  or  bWng — or  boiinQ.  A vafEa£itB  in  botfi  fu% 
assemt^led  and  fun  to  buict  lut  Itxm,  youl  find 
that  tha  &X'20  will  becoftia  your  favonle  rig. 

SX-20  20  meter  SSB/CW  Transceiver, 

fully  wired,  lyr,  warranty  „ „, „ 

S?C-20  20  metof  SSB/CW  Transceiver  Kii  Fonn «. 

Optional  CW  Audio  F^Us-r  SXCWN  WT _ .549.95        Kit ., 


■  TiPB<v4  ¥**i  m  faifeipi 


■  «vri  ■  ■  ■  Kt- 


■  ¥■  ■■■hhHrfip-iii 


1  t  +  i-4  ri-«4-9-r«-l  ■■li-l>«-b-i*i-+#' 


F-B  hvi  i  b4i  ■  ■  ■ 


■■*■!■■-■■■***■■  4- TT-i--!  >■  ! 


&429.95 

&34$.95 

..&39.95 


Miniature 
SPEAKER^MIKE 


T 


2WAY  RADIO 
SERVrCE 
MONITOR 


OOM-3  ihenvondsmosl  popular 
low-cost  service  nonijor  For 
shops  big  or  smatl.  [he  COM -3 

delivers  advanced  capabililies 

for  a  fantasiJc  price — and  our 

new  lease  program  allO¥^  you  id  own  a  COM-3  lof  less  Ihan 

53.00  a  day.  Fesf ifiss  '  Dvect  entry  keyboard  with  pnograiiimat^le 

memory  ■  kudo  &  transjnrtter  ffftQuency  aMt&  ■  LEO  lar  ^afii 
IrequerKy^error  devation  depLay  *  D.MOtOO  uV  OulpU  tewte  * 
High  receive  sensiiiviiy,  less  Ihan  5  jiV  •  100  kHz  lo  999.993S 

MHz  •  ConlinuDus  frecpiency  coverage  •  Transmii  prcnedion,  up 
10  100  watts  •  CTS  lone  encoder  •  1  KHz  and  eidcrrsal  inodulalioh. 
COM-3  2  Way  Radio  Service  Moniior  „ 52995,00 


CW  KEYER 


Fils         >com. 
Yaesu.  ASinco. 

Ramsfiy  and 
Ftad»o  Shack 
rigs' Loot^  iof 
a  handy  liitt# 
speaJior-mika  to 
coinphmeni 
your  FX  trans- 
cervar  or  other 
JCOkl  sty^v 
haridta-taFkie'' 
The  Ramsey 
SM-1  speaker-mike  fi  a  beauty  It's  only  1  1/2" 
wide  by  2  1/2  inches  hjgh  and  ha^  a  handy  qllp 
on  the  back  so  you  can  eisily  clip  it  to  your 
iapd  or  ^kt  ]ts  smalt  triicrnal  speaker  isn't 
gding  lo  b^k  any  eankums  txd  $  very  ^^^ 
and  has  pisfty  of  pop  lo  be  heaitf  when  nom 
Thera'i  even  a  jKk  on  th«  mice  so  wtiee  yon 
piUg  ii  in,  you  siin  have  i^e  use  ol  Ihc  apealtar 
jack  Irom  your  radio.  Fils  all  Radio  Shack, 
ICOM.  Vaesu.  Alhwo  and  Ramsey  rigs. 
SM-7  Mini-Speaker  mike, 
Fyily  ass&nbJed $24. 95 


SHORTWAVE 
RECEIVER 


Fantaitic  recejver  ttial  captures  the  wOfld 
wUh  p&  a  1 TT  ante^ruia'  Can  recieive  any  2 
WHi  poftron  tfom  A-".!  MHz.  True 
s^uperhet.  has  smoort^  varactor  tuning. 
AGC.  RF  gain  control,  plenty  of  speaker 
voiume  and  runs  on  a  9V  battery. 
Fascinating  Scout,  school  Of  dub  projfocl, 
provides  hours  of  fun  tor  even  the  mosl 
senovs  DXer.  For  th*  car.  c^Jfisjder  our 
shortwave  convener.  Two  sw^tcha&le 
bands  {m  3-22  MHi  range),  eaoh  1  MKz 
wid^tunabfe  on  your  car  ractio  dial.  Add 
some  IntereST  to  your  drive  honno! 

Shortwave  recetver  kiL  SRI $29.95 

Shortwave  converter  iirt.  SCt .S27  95 

Maiditng  case  set  for  SRt.  CSR    BU  9S 
Matching  case  set  for  SCI  CSC     814.95 


Send  perfect  CW.  Microprocesisor  keyer  leaEuros  4  proutiHrnTnable 
memories  ol  up  lo  26  words  each,  Iambic  keyjng,  dot-dash  memory ^ 
variable  speed  tmm  3-60  WPM.  adjiJStpiJJe  stdetone,  keying  to  any  rig 
and  lully  RR  prool.  EA^OM  memtory  keeps  messages  up  to  1 00  years  - 
you1i  go  siieni  t)e4ore  iJ^e  itey!  tridudes  txiilt^in  touch  padUM^  or  use 
your  own.  Easy  a^sembty  and  maichtiig  case  stl  aviMli  ior  it  n^ce 
stalonloolc 

CW-700  Micro  keyer  kit.,...S69  95    MK  Matctiihg  case  set...,  S14J5 
CW-700WT  Assembted  CW-700and  case St  19.95 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  lofigwire  perfonrtance  with  thts  des>itop 
ante  ma  Property  designed  unit  has  c^jaf  t^F  and  VHT  circuitry  and 
built-in  whip  antenna,  a%  weU  as  cxlamaj  jaok,  RF  gam  control  and  9V 
operation  makes  unit  ideal  for  SWLs.  traveling  hams  or  scanner  huffs 
who  need  hotter  receptbn.  The  matching  case  and  knoto  set  gives  the 
unit  a  hiundned  dollar  lookf 
AA-7Kft  ■ saa.as   Matchmg  ease  A  knota^sei .  C  A  A  ^1 4.95 


AIRCRAFT  RECEIVER 


hiear  eliciting  aircraft 
communicaiions — pick  up  planes 
lip  10  100  rrtiJes  away!  Receiver 
1  to- 1 36  MHz  AM  air  band. 
9^0001  varactor  ^nin>g  superset 
with  AGC.  ceramic  titter,  ad^usiafile  s<}uelc!i,  e^tcenem  sensii:ivity  arid 
lots  of  speaker  volurne  Runs  on  9V  battery.  Great  for  air  shows  or 
}ust  hanging  around  tti&  airponf  New  30- page  manual  details  pilot  talk, 
too.  Add  ca^  set  lor  "pro"  look. 

AR't  kit „ ^ „ „ S29.95 

Matching  caSA  Set,  CAR  ^^».... ., .^..^.,...^ S14.9S 


2M 

POWER  AMP 


Easy  10  build  power  amp  has  8  limes 
powiir  gain,  i  W  m,  8W  out  2W  irt,  16W 
out.  5W  ^s  lor  40W  oiutI  Sami^  any  aS 
featured  m  rr^any  t^m  magazine  articles. 
Connate  wnih  ail  pans,  less  case  and  I- 
R  relay, 

PA'1 ,  40W  pwr  amp  kit S34,95 

TR  t .  flF  sensed  T-R  relay  kit S14.9S 


MORE 
KITS 
NEXT 

MONTH'S 
ISSUE 


FOXHUNT  HEADQUARTERS 


Locate  hidden  or  unkrKwn  iransm  liters  fast.  The  Foxtiound  dtredkni 
firmer  coririects  to  Ihe  aniE?rna  and  speaker  |ack  an  any  ladk)  receiver. 
AM  Of  FM  from  i  UHz  to  \  G.Hz-  The  antenna  (a  pair  of  dipole 
lelssooptc  whips)  te  rotated  untii  the  Null  metor  shows  a  minimum  A 
pair  of  LEDs  indcate  to  turn  Led  or  Right.  The  Fcjitioynd  is  ideal  10  use 
with  a  walkk^taikje  if  you  wish  to  transnt,  go  ahead,  a  buINn  T/H 
sr^nch  senses  any  nansrrKtcd  Flf  and  swMw$  teeH  ou  a<  drcul  while 
w>u  laFk.  It  doesn't  get  any  easief  tharr  Ihis3  We  provide  all  parts  except  for  a  few  feet  of  t/2  neh 
PVC  pipe  av^alat?le  at  any  hardwar  e  store  tor  a  doJIat  or  two.  Add  our  matching  case  set  tor  a 
oomplote  finished  unit.  Bo  the  orEJ  with  the  answ^r^.  win  tfiose  fran&nnitier  hunts  and  tfack  dov^n 
those  jammers,  you'll  di;  4  flU  with  your  FoahourHJ. 

Add  sorrK  fun  to  your  dub  events  by  havtfig  a  tTansnltw  hurdl  Foduriing  is  a  craze  sweeping  the 
nation,  bti  many  dii»  are  nisstng  tut  on  i^e  adion  because  ^y  iack  ihe  enpenise  or  Lin>e  ta 
develop  Bhetr  own  fcndM^  rnns^ttef  We  set  one  of  ow  moESt  devms  and  s/^eaky  sngineefs  to  ttte 
tas^  of  design^  mi  easy  to  Ciitld  and  use.  yei  highly  capable  Foxhunt  tranwnitef  A  snaj2y 
microprocessor  coiflroiler  h^  both  presei  and  programme  Ic  traAsm^ission  c^aractaT^ics  altarting 
you  to  easSly  sei  Ihe  dcHiculty  level  from  "beg  Inner"  (o  "know-rt-alll  Tfia  Sly  Fox.  FHT-1.  is  crystal 
Dontrolied  in  thfi  2  meter  band  (crystal  for  146,52  inclydcd)  with  a  power  output  of  5  wall-s  that  is 
adiuSEaCie  t^  Uie  contjoller  The  siarismitter  is  progra/nmed  to  ID  m  CW  or  add  our  voice  opsiDni  if 
\X3u  realy  want  )o  aggfavaie  the  troops  -  >ta  ha.  you  cant  find  mef  Join  the  furi,  get  rid  of  those 
stuiy  o4d  meetings  and  pi^cs.  ha^  a  fcahunt' 

DF'  T  Foihound  dJecBon  tindef  kii SS9 .  95   COF  MatWng  case  sei  for  OP*  1  ^..S14.9S 

FHT-1  SlyFOK  FOKhunt  trar>smiiier  kit  ,5129.95     FHlO-l  Voce  10  option  .^^. — 529,95 

CFHT  Heavy  duty  metal  maiching  case  sot  lor  FH  T-1  .„.-...„^ ^.,.. .S29-95 


PACKET  RADIO 


Two  new  vers«^  aie  avaiiabie  br  the  Convnodcs?  64  (P-€4Ai  or  the  SM-PC  {B-BUl  Easy  a&^ 
sernbly  NO  TUNING   6rKiLbesFnEE<fcfcsofti*are,  PCBoanTandFullObcutMMuiiKEr  tofrri 

P-64A ,..  559.95     P  IBM SS9,95    CASECPK ^^...S14J5 


STEREO  FM 
TRANSMITTER 


Run  your  ovtm  Stereo  FM  radio  station! 
Transmits  a  stabie  scgnai  in  rhe  6B*tOS 
MHz  FM  broadcast  band  up  lo  1  mile. 
Deiallod  n%ar>ual  provides  helpful  info  on 
FCC  regs.  antenna  ideas  and  rarige  to 
expeci.  Latest  design  features  a<|ustab4e 
line  ievel  inputs,  pre-emphasis  and 
crystai  controiFed  subcanier,  Cdnneds  lo 
any  CD  or  tape  piayor,  miKe  mixer  or 
radio.  Indudes  frea  tuning  tool  tcof  For  a 
pro  look  add  our  matching  case  set  vyith 
on-board  wtup  a/>ienna 
FM-IOAStmeoiransmFtterkij:..  S34.95 
CFM  Case  wtiip  ant  set ,,-  Si4.9tS 


SPEECH 
SCRAMBLER 


DescrambJe  most  soamble  systems  heard  on 
your  scanner  radio  or  s^t  up  your  own 
scambFed  commimicaipon  sy stern  over  Ihe 
phono  or  radio.  Latest  3rd  goneration  1C  is 
used  lor  fantastic  audio  quality  ■  equivalent  to 
over  30  op  amps  and  mixers!  Crystal 
cQotrotied  br  crystal  dear  souths  with  a  buQt-ii) 
2  watt  au^  arnp  for  direct  rad»o  hcx>l('Up.  For 
scf arrtHe  systairts,  e^h  user  has  a  tnil  br  fiJ 
dupl!e;x  operation,  Communicate  in  pr^acy  with 
the  SS'70  Add  our  case  set  lor  a  fine 
professional  finish. 
SS-^  J  Scrambler  /descramtjlerkit  .$39.95 

CoSD  niatchmg  case  set. St 4. 95 

SS  ■  70 WT  Assembled 

SS-70  afid  case  set  . . S79.95 


MICRO-MIKE 


World  s  sma4last  FM  Airaless  mike 
Smaller  than  a  sugur  cut>c  -  including 
battery  and  mike.  Two  sets  of  SMI 
pai$  supplied  ii  case  you  are  Ckmsy' 
Terrifc  audio  pk^k-tip  (p^n  drop  at  S  It) 
and  transrmi  rarrge  ol  300  ft.  We  include 
the  batiery  iwalch  style),  el^tret  frttke 
ar>d  even  a  tuning  tool'  Be  a  James 
Bond  and  leafn  SmT  toot 
FM  5  Micro  mike  kit ^.S19.9S 


CRYSTAL  RADIO 


Roli'i/e  the  radio  past  with  a  crystal  set  like  your 
grandlathef  buiti,  Uses  genuine  Galena  ciyslai  and 
caiwhisker.  Severai  different  types  ol  ''adios  dfft  buiH. 
including  standard  AM  broadcasL  shortt»3ve  and 
even  WW  II  fOKhole  style.  To  compare  modem 
semioondL.rctor  d^iectors.  we  irwlude  a  diode  f&r 
comparison,  No  solderinq  required  and  we  even  give 
antenna  ideas.  Radio  for  free,  yet  il  now  before 
Clinion  laKes  rt! 
CS'1  Cry  Stat  set  Vrt ,..._ .Si  9,95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spendinifli  big  bucks  for  replacerpem  battery  packs,  rejuvenaie  and  conditton  your  batteries 
for  peak  capacity.  Advanced  circuitry  has  oplimiied  disc  barge  belore  charge  lo  elLmtnate 
mematY  effect  and  lo  cofKltion  baitenes  thai  have  been  poorly  cared  for  m  the  pasL  Quif^ 
dww rapidly  brir^  baEtery  lo  lulT charge  m  l^s  tt»i  an  hOur-jList  IS  nww^  for  some  types* 
And  TOp^  charge  mode  squeezes  every  last  bii  of  enefg^  *"^  «*^  cefl  lor  Uie  absoMt  mosi 
capacity.  S*itchmode  regUator  controls canstifN  currEnt  charge  wMe  besng  moniajfed  toy  a 
rieg alive  deiia^V  system  that  cuts  off  Iti©  fast  charge  ai  tf'ie  eKacl  pofnt  of  fu*  charge^ batteries 
aTo"  charged,  rtot  cooked!  Charges  NiCads  or  MIWH  packs  Irorn  2  lo  lO  ce3ls  (easily  expanded) 
and  current  capacities  up  to  TO  Amp-houfS.  Runs  on  IE  to  15  VOC.  Ouil  cooking  your  batteries, 
buying  new  pad^s.  waiting  hours  for  recharge,  get  a  Dr.  Ni-Cad  today!  Available  in  money 
saving  m  lorm  or  wired  and  tested  with  case  at  a  Sf>edaJ  price.  Kit  buldef^:  add  oiir  nrkaiching 
case  set  lor  a  snazzy  finisli. 

DN-!  Or.  N^Cad  coThditiorver/tast  changefkl „.„,„.— =..„..„ S49-95 

CON  Matchirtg  case  set.. .....^ ti,,^**^.^^,,,,**^,****.*.^^^^^ ....„ ...„^,S14.9$ 

ON-IWT  Fully  assembled  Df.  Ni-Cad  with  case .............539.95 


MINI  KITS 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446  2295)  ORDERS  ONLY 
1  TCCH/ORDER/INFO  (716)924-4560  FAX  (71 6J924-4555 


Ramsey  cames  a  complete  tine  of  low  cost 

easy  (o  butid.  easy  to  use  function  at  kits  thai 
can  be  used  alone  or  as  building  blocks  in 
larger  more  conftplex  designs.  Mini-kits  incFi^de 
audio  amps,  tone  decoders.  VOX  switches, 
iimer^.  a^dlo  ttonns^  notse-maKeis  and  even 
shoddng  kits'  Cal  kr  our  fn^  cat^ogue! 


I:-:-:-:^^r''r:':m| 


'.[>Si\JWS\ 


TERMS-  Satisfaction  guafant»#d  Eiramin«  tor  10  dnys.  M  not  pl«4H»d  mi\im  m  on-girLar  lotni 
tof  ratund  Ad^  $4.95  for  shipping,  handling  and  tnBuranc»  For  fowigti  twdefs  arid  20S  lor 
surfaco  mail.  COD  tU.S,  onty)  add  %Sm.  Ord&ra  under  S20  add  Sa.OO  NY  rsikltnts  add  7% 
^aHan  t^E.  9D-day  parts  warranty  on  Itit  parts.  1 'year  parts  &  labor  wafronty  an  witi^  unrts.. 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 
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Noteworthy  hams 


A  list  of  famous"  hams  was  posted  on  Ihe 
Internet.  Do  you  know  any  famous  hams  not  on  this 
list?  Let  us  know. 

7L2NJY  Dr.  Mamoru  Mohri,  Japanese  astronaut 

9K2CS  Pnnce  Yousuf  At-Sabah 

9N1  MM  Father  Marshall  Moran.  missionary  (SK) 

A4 1 AA  Qaboos  Bin  Said  Ai-Said.  Suiian  of  Oman 

EAOJC  Juan  Carlos.  King  ot  Spain 

F05GJ  Marlon  Brando  AKA  Martin  Brandeaux,  actor 

G2DQU  Lord  Rlx  {formerly  Sir  Brian),  former 

actor  and  charity  head 
G3TZH  Tony  Dolby,  brother  of  Ihe"  Dolby 
G3YLA  Jim  Bacon  OBE,  weatherman 
GBIMIR  Helen  Sharman,  astronaut 
HS1A  Bhumlphol  Adulayadej.  King  of  Thailand 
lOFCG  Francesco  Cossiga,  former  President  of  Italy 
JA5FHB  Japanese  Minister  for  Transport  and 

Communications 
JY1  King  Hussein  of  Jordan 
JY2  Queen  Noor  of  Jordan 
KOHWY  Tex  Benek©.  band  leader 
K10KI  Mickey  Schulhof,  head  of  Sony  US 
K2HEP  John  Scutley.  CEO  ot  Apple  (lapsed) 
K20RS  Jean  Shepard,  author 
K4LIB  Arthur  Godfrey,  TV  performer  (SK) 
KGDUE  Roy  Meal,  television  reporter 
KTTA  Clifford  Stoll,  author  &  scientist 
K7UGA  Senator  (US)  Barry  Goldwater 
KB2GSD  Walter  Cronkite,  news  reader 
KB6LQR  Jeana  Yeager,  Voyager  ^86  pilot 
KB6LQS  Dick  Rutan,  Voyager  ^86  pilot 
KB60LJ  Paul  J  Cohen,  mathematician 
KC40CA  Gordon  Barnes,  weatherman 
KD60Y  Garry  Shandling,  comedian 
KG7JF  Jeff  Duntemann,  author 
LU1SM  Caftos  Saul  Menem,  President  d  Aigentlna 
fsWKET  David  French,  CNN  newsman 
N4RH  Ralph  Haller,  FCC  PRB  chief 
N5YYV  Kathy  Sullivan,  Chief  Scientist  NOAA 

{former  astronaut] 
N6FUP  Slu  Cook,  baseball  player 
NK7U  Joe  Rudi,  basebaJl  player 
ONI  AFD  Count  Dirk  Frimouttt,  Belgian  astfonaul 
821 A  Head  of  Bangladeshi  PTT 
SU1VISI/P  Prince  Talal  of  Saudi  Arabia 
SV2ASP/A  Monk  Apoiio 
U2M1RAJV3AM  Musa  Manarov,  cosmonaut 
VK2BL  Graham  Connelly,  radio  announcer 
VK2DIK  Dick  Smith,  entrepreneur  St  millionaire 
VK2KB  Sir  Allan  Fairhall,  politician 
VK2Y0W  Bob  Hughes,  radio  announcer 
VU2RG  Rajiv  Ganctt  Prime  h^tiistef  of  Ind©  (SK) 
VU2S0N  Soma  Gandhi.  XYLof  VU2RG 
WOORE  Tony  England,  astronaut 
W3ACE  Armin  Meyer,  US  Ambassador  to  Japan 
W4ZG  Worth  Gnjelle,  started  Raggedy  Ann  and  Andy 
W5LFL  Owen  GarrioL  astronaut 
W6EZV  General  Curtis  LeMay  (SK) 
W6FZZ  Samuel  FB.  Morse  ill 
W6JKV  James  Treybig,  CEO  of  Tandem 
W6QHS  President  of  Caiifomia  Microware 
W6QYI  Cardinal  Roger  Mahony 
W8JK  John  Kraus.  astronomer 
WA4CZD  Chet  Atkins,  guitar  player 
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WA4SIR  Ron  Parise,  astronaut 
WA6TJM  President  of  ISD  Inc, 
WA7WYV  Andy  Griffith,  actor 
WB4KCG  Ronnie  Miisap.  singer 
WB6ACU  Joe  Walsh,  singer 
WB6RER  Andy  Devine,  actor  (SK) 
WD4SKT  Donny  Osmond,  entertainer 
KD4WUJ  Patty  loveless,  singer 
WP4C0  Jose  FelJC[ano.  singer 

New  Zealand  forcing  CW  to 
be  dropped  internationally? 

Alttie  la^  ITU  WRC  meeting  (1995)  an  inrtiaitve  was 
opened  by  the  NZ  delegation  to  visit  this  issue.  The 

agenda  item  was  not  pursued  at  that  meeting,  but  will 
appear  as  part  of  a  larger  look"  at  amateur  radb  at  the 

1999  WRC. 

Many  national  societies  are  now  examining  this 
issue,  including  ARRL.  RSGB,  RAC,  lARU,  etc, 
fARU  and  ARRL  have  establisiied  working  groups 
to  prepare  for  WRC-99.  You  should  contact  your 
national  society  with  your  views  and  recommenda- 
tions  as  early  as  possible. 

Agenda  item  "2.2  Consideration  of  Article  S25 
concerning  the  amateur  and  amateur  satellite  ser- 
vices" for  WRC-99.(Art.  S25  renumbers  previous 
Art.  S32  whffih  contained  Radio  Reg,  2375,  ama- 
teur Morse  tests  for  HF  privileges  internationally.) 
As  result,  the  lARU  has  estabiished  a  committee 
called  The  Future  of  the  Amateur  Service  Commit- 
tee (FASC)  to  assist/  advise  tiie  lARU  in  formulat- 
ing policy/positions  on  the  above  WRC-99  agenda 
Item. 

The  oommfttee  has  a  long  iisl  of  matters  on  the 
agenda,  and  the  committee  is  to  encourage  full  dis- 
cussion of  these  matters;  invite  comments  from  in- 
(Jlviduals,  groijps.  member  societies,  and  regional 
Ofigantzations:  participate  in  meetings  and  lake  into 
account  comments  it  receives;  prepare  reports,  rec- 
ommendations, and  proposals  by  the  Administra- 
tive CounciL  member  societies  and  others. 

As  a  first  step,  all  lAHU  member  societies  have 
been  invited  to  send  opinions  lo  the  chaimian  of 
the  FASC  (VK3KI)  as  to  "how  the  Radio  Regula- 
tions might  be  modified  or  improved  to  meet  the 
challenges  of  the  21st  Ce^tu^y^ 

The  first  regfonal  conJenencetocortsider  neoommen- 
dafiois  from  tfw  committee  will  be  ttie  Region  1  Confer- 
ence to  be  held  in  Israel,  September  1996,  Others  will 
be  h^d  over  the  following  two  years  leading  to  WRC-99. 

In  the  UK.  the  Radiocommunications  Agency  has 
asked  the  Radio  Society  of  Great  Britain  to  con- 
sider formally  the  propt^al  to  delete  Morse  testing 
as  a  requirement  for  HF  privilege,  "Whether  the  Morse 
test  isa  re(evant  means  of  differentiation  (between  classes 
of  license)..  Jt  is  dear  that  this  is  an  issue  on  which  there 
aie  differing  and  3btr»gly  held  optiions.  ft  is  now  timely 
to  reoortsidef  ttiis  issue  and  to  decide  whetf>ef  the  Morse 
requirement  i^s  one  in  which  radio  amateurs  see 
relevance  to  the  next  mlllenium." 

In  France,  F6IIE,  vice-president  of  UFT  (Union 
Francaise  desTelegraphisle)  has  written.  "Let  those 
who  are  against  the  CW  exam  not  delude  theffi- 
seh^es.  they  risk  having  somelhing  other  than  CW 
to  learn.  Those  who  are  in  trusteeship  will  not  do 


I 
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away  with  (overnight)  a  'filter'  so  efficient  for  con- 
trolling access  to  the  HF  bands,.  Jhe  CW  examina- 
tion is  not  really  so  dtfficult...ii  opens  up  horizons 
certainly  more  interesting  ihan  all  the  data-process- 
rng  systems  (which  are)  useful  indeed,  but  of  which 
one  tires  so  quickly  and  which  render  communica- 
tions more  and  more  impersonal"  (Translated  from 
La  Pioche,  journal  ot  UTF  by  Ken  Quigg  GI4CRQ. 
and  printed  in  Morsum  Magniffcal  Feb.  96.) 

This  will  be  a  hot  topic  in  the  two  and  a  half  years 
before  WRC-99.  Be  prepared  to  respond  to  surveys/ 
polls  by  ARRL  and  probably  others,  and  to  clearly 
express  your  reasons  for  retaining  or  dropping 
Morse  as  a  requirement  for  HF  operating  phviieges. 
Obviously  the  English  and  French  are  moving  out 
smartly  to  face  the  issue,  and  do  have  opinions 
already  in  mindi 

We  are  only  a  tew  months  away  from  the  first 
meeting  at  which  the  issue  will  be  tarmally  discussed 
in  light  of  the  WRC-99  agenda,  so  you  might  want 
to  organize  some  thoughts  carefully  on  the  issue 
and  maybe  E-mail  or  post  to  the  FASC  committee 
member  of  your  country,  or  nearest  you.de  AH6N8 

Hams  get  help  from  Baker 

Rep.  Bill  Baker  (R-Callfomia)  has  introduced  a 
bill  to  protect  ham  volunteers  in  the  Volunteer  Ex- 
amination program  and  the  Axnateur  Auxiliary  of  the 
FCC  from  fnvolous  tawsuits  while  they  are  domg 
their  volunteer  jobs.Tlie  bill,  HR  3207,  would  afford 
amateurs  engaged  in  statutorily  defined  activities 
with  theVE  program  and  with  the  Amateur  Auxiliary 
the  same  liability  as  federal  workers  under  the  Fed- 
eral Tort  Claims  Act.  When  individuals  who  fall  un- 
der such  protection  are  sued  for  something  they 
have  done  while  performing  their  duties,  the  Fed- 
eral government  steps  in  to  protect  them.  Baker  in- 
tfoduced  the  measure,  the  Amateur  Radio  Vbtunleei 
Seivtes  Ad  of  1996,  Maich  29,  1996,  as  an  amend- 
ment to  the  Communications  Act.  While  the  tNll  would  not 
afford  ^solute  blanket  immunity,  it  does  offer  a  feiirly  rig- 
orous  body  of  legal  protection  from  the  kind  ot  malk;ious 
litigation  that  tends  to  frighten  vof unteers  away  from  these 
activities,  sakj  ARRL  Legislative  and  Public  Affairs 
Manager  Steve  Mansfield,  N1MZA- 

Baker  said  that  Amateur  Radio  volunteers  pro- 
vide an  invaluable  service  to  all  ham  radio  opera- 
tors by  assisting  in  licensing  and  monitoring 
activities,  thus  saving  taxpayer  dollars.  Those  sav- 
ings would  dry  up  *f  volunteers  slay  away  for  fear  of 
lawsuits.  Baker  said  in  a  letter  to  colleagues.  The 
bill  is  a  simplified  version  of  legisiation  originally 
introduced  in  the  I03fd  Congress  by  Rep.  Jim 
Slattery.  Individuals  and  private  organizatfons  cur- 
mntly  protected  by  the  Federal  Tort  Claims  Act  in- 
clude Volunteers  in  Service  to  America  (VISTA),  the 
Peace  Corps  and  the  Job  Corps. 

Baker  has  enlisted  members  of  both  parties  as 
original  cosponsors  of  the  bill,  These  include: 
Chartes  Wilson  (D-TX);  Bob  Wise  (D-WV);  Edolphus 
Townes(D-NY);  Mike  Parker  (R-MS);Toby  Roth  (R^ 
Wl);  Charles  Taylor  (R-NC);  Ron  Dellums  (D-CA); 
David  Funderbuft  K4TPJ.  (R*NC);  Ed  Royce  (R* 
CA):  Norman  Dicks  (D-WA):  Vern  Ehlers  (R-Ml); 
Chris  Cox  (R<;a):  Andrew  Jacobs  (D-IN):  Harold 
Rogers  (R-KY);  Dennis  Hastert  (R-IL);  Dave  Weldon 
(R^FL);  Anna  Eshoo  (DC A);  Ken  Calvert  (R~CA); 
Doug  Bereuter  (R-NE):  Gene  Green  (D-TX);  George 
E.  Brown  (D-CA);  Eva  Ciayton  [D-NC),  and  Sam 
Farr  (D-CA). 

Hams  may  want  to  write  their  own  Congressional 


Representatives  urging  them  to  support  HR  3207. 
(From:  ARRL  Bulletin  19.  4/96.) 

Harrisburg,  PA,  hams  help 
in  floods 

About  thirty  volunieecs  trom  a  Pennsylvania  ra- 
dio club  came  to  the  aid  of  the  Red  Cross  to  help 
after  the  Susquehanna  River  overllowed  its  banks, 
flooding  the  state  capital  on  January  20th.  Accord- 
ing to  John  Obradovich  W3IS,  President  of  the 
Harrisburg  Radio  Amateur  Club,  hams  provided 
communication  between  Dauphin  County  Red 
Cross  headquarters  and  two  mass-care  facilities 
that  lacked  telephone  service.  The  foHow/ing  day, 


the  Red  Cross  requested  additional  volunteers 
with  vehicles  for  disaster  assessment  training  and 
reporting.  Several  hams  were  among  those  who 
reported. 

No  electronic  renewal 

The  fCC  will  not  renew  your  license  elec- 
tronicalfy.  So  says  the  ARRLs  Regulatory  In- 
formation Branch  in  response  to  several  recent 
queries.  The  League  says  that  you  can  now 
download  Form  610  from  the  FCC  fax-on-de- 
mand  service  or  from  the  FCC's  home  page  on 
the  World  Wide  Web. 

The  FCC  now  only  renews  a  ham  radio  li- 
cense if  an  application  is  received  within  90 


days  before  or  two  years  after  the  expiration 
dale.  It  will  not  be  renewed  if  submitied  ear> 
tier.  And.  if  you  apply  for  renewal  after  your  li- 
cense has  expired,  you  may  not  operate  until 
the  application  has  been  processed. 

As  announced  Fast  year,  there  is  really  no 
good  reason  for  a  person  not  to  renew  his  or 
her  license  prior  to  expiration.  Since  last  fall, 
the  FCC  has  been  sending  out  a  mail-in  re- 
minder called  Form  610-R.  You  should  receive 
it  at  least  90  days  before  your  ticket  expires.  If 
all  of  the  information  as  correct,  you  just  need 
to  sign  the  form  and  return  it.  If  for  some  rea- 
son you  do  not  get  a  Form  €10'R,  a  regular 
Form  610  is  OK  to  use.  From  AMATEUR 
RADtO  NEWSLINE 


r 


KLM 


High  performance  2  Meter  Yagi's  from  KLM.  All  feature  broad  band  folded  dipole 
driven  elements,  insulated  thorough  the  boom  parasitic  elements.  Low  loss  teflon 
coax  balun  rated  at  2KW's.  Available  with  SO-239  or  type  "N"  connectors. 
KLM  has  more  new  antenna's.  Call  or  write  for  our  new  1996  catalog 
(Foreign  requests  please  include  $2.00  for  postage  and  handling). 


2M-7X 


2M-1  OX 


2M-12X 


2M-15X 


10.3  dBd 


8  feet  9  inches 


12.5  dBd 


1 5  feet 


m 


13.4  dBd 


21  feet 


14.8  dBd 


28  feet 


Gain  figures  are  "REAL  WORLD"  measured  against  a  Reference  Dipole 


P.O.  BOX  694  •  Monroe,  WA  98272  Dealers  Inquiries  Welcome 

ANTENNAS    INC.       Tel:    (360)  794-2923  •   Fax:   (360}  794-0294  •   E-mail:    KLM_ANTENNAS@MSN.COM 
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Continued  Jrom  page  6 

kuow  all  Lhe  players.  Suddenly  I  found  that 
the  AKRL  General  Manager,  the  League 
counsel,  and  the  directors  all  thought  of  the 
members  as  sheep,  with  no  opinions  worthy 
of  consideration.  It's  the  same  arrogant  alti- 
tude 1  see  in  most  politicians. 

Hey,  if  1  suddenly  **die"  of  a  heart  attack,  I 
wanE  yoy  to  know  that  my  hean  is  in  fme 
shape  and  that  the  CIA  seems  to  leave  a  trail 
of  heart  attack  vicitms  who  have  caused 
trouble.  Shades  of  the  KGBl  The  Apollo 
mission  data  is  still  highly  classined,  so  my 


reporting  on  the  book  may  be  endangering 
our  country. 

Exit  Line 

When  this  book  arrived  and  I  saw  that  It 
was  an  expose  of  NASA,  claiming  that  the 
moon  flights  were  all  faked,  I  expected  to 
start  reading  the  usual  unsupported  baloney 
like  that  which  supports  jusi  about  every 
claim  I've  read  for  z^ro-point  energy,  N- ma- 
chines, and  other  mysterious  new  power 
sources.  1  was  a  1 00%  total  believer  in  space 
flight.  Oh,  I  didn't  think  the  potential 
benefits  of  visiting  Mars  were  worth  the 


I 


investment,  considering  the  federal  deficit, 
so  1  was  glad  to  see  that  program  canceled 
last  year.  Ditto  ihc  super  collider. 

But  Tve  been  a  space  fan  since  childhood. 
I  got  hooked  early  by  a  cartoon  strip  around 
1929  called  "Jack  Swift."  No  relation  to  Tom 
Swift,  though  later  in  my  childhood  1  en- 
joyed those  books.  Buck  Rogers  was  there, 
but  he  didn*t  hold  a  candle  lo  Jack  Swift.  Nor 
did  Rash  Gordon.  Heck,  the  early  Buck 
Rogers  cartoons  still  had  people  using 
airplanes  in  ihe  25ih  century.  Tsk, 

So  the  whole  idea  that  the  Apollo  flights 

had   been   no   more   real   than   the   recent 

Continued  on  pog^  J  3 
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Nuinb&r  10  on  your  feedback  card 


The  Discharger 

A  NiCd  nurse  vou  re  ally  should  build. 


Marion  D,  Kitchens  K4G0K 

2709  Cott  Run  Road 

OaktonVA  22124-1101 


A  battery  discharger?  Why  would 
you  wain  lo  discharge  batteries? 
There  are  two  reasons  for  dis- 
charging your  NiCils.  One  is  to  measure 
the  capacity  of  ihe  hauery  pack  to  deter- 
mine il  ii  has  L^\ceeded  its  useful  life.  We 
all  know  that  even  NiCds  have  a  finite 
life  span,  but  v\e  tend  lo  assume  ihey  are 
good  forever  in  everyday  practice.  Many 
NiCds  are,  however,  rated  for  aboul 
1,000  dischartzc-reuharec  cycles. 

The  other  reason  for  discharging  your 
NiCds  is  to  recycle  them  to  recover  from 
"^low  energy  memory"  If  NiCds  are  only 
pari i ally  discharged  and  then  recharged 
repeatedly,  they  tend  to  "rcmetnber''  this 
limited  duty  cycle  and  will  not  thereafter 
deliver  iheir  full  rated  capacity.  They 
can  often  be  recovered  by  a  scries  of 
controlled  discharges  and  recharges. 

The  Discharger  was  intended  to  help 
4  to  12  NiCd  cells,  and  allows  measure- 
ment of  the  energy  capacity  of  the  pack. 
It  can  be  used  to  deieriiiine  when  batter- 
ies are  no  longer  useful,  and  as  a  test  de- 
vice to  measure  the  useful  lite  of  a 
variety     of    different     battery     types. 


Number 
of  Celts 
Control- 


I 


2.5  Volt 
Retcrencc 


V 


Knowing  a  battery  pack^s  useful  life  or 

capacity  can  be  a  lifesaver  in  situa- 
tions where  battery  discharge  can  re- 
sult in  damage  or  loss,  such  as  in 
radio-controlled  model  airplanes. 
When  used  in  recycling  batteries,  the 
Discharger  will  provide  a  measure  of 
capacity  for  each  discharge-recharge 
cycle  to  let  the  user  determine  whether 
or  not  progress  is  being  made.  The 
Discharger  will  automatically  measure 
the  lime  to  discharge  a  battery  pack  so 
you  can  read  it  later  at  your  conve- 
nience, thus  eHminatin^  the  need  to 
monitor  the  process  in  real  time. 

The  Discharger  is  simple  to  build  and 
to  use.  There  are  no  critical  adjustments 
or  fussy  circuits.  All  pans  are  readily 
available  frotti  a  variety  of  sources,  I 
have  included  a  PCB  layout,  a  Parts  List, 
and  parts  placement  drawings.  Etched 
and  drilled  PCBs  are  available  from 
FAR  Circuits  (18N  640  Field  Court, 
Dundee  IL  601 18j,  or  you  can  make 
your  own.  LED  indicators  show  the  state 
of  circuit  operation.  You  simply  build  il 
and  use  it,  after  checkout  of  course.  Data 


T 


I    LEDs    I 


Compare 

VollEgCS 


CfUlStEA 

Curn?tM 

Circuil 


o  Clock 


I 


Fig.  h  Dtscha^^er  block  diagnwi. 
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measured  on  batteries  al  this  QTH  are 

provided    for    comparison    with    your 
batteries. 


Photo  i4*  The  tompieti'd  discharger  {proto- 
type unit). 

I  you  enjoy  building  and  using  simple 
'*hassle  savers/'  you  will  want  to  build 
the  Discharger.  It's  a  handy  test  device 
to  have  around  your  liam  .^hack. 

Theory 

The  purpose  of  the  Discharger  is  to 
discharge  your  battery  pack  at  a  known 
current  rate  (200  mA  in  the  design),  and 
measure  the  time  it  takes  to  discharge 
the  batteries.  The  time-current  product  is 
then  a  measure  of  your  battery  pack  ca- 
pacity in  mA-hr,  Discharge  is  to  a  volt- 
age of  1 .0  volts  per  cell  in  the  pack.  The 
Discharger  circuit  compares  the  battery 
pack  voltage  to  a  know^n  voltage,  and 
when  the  voltage  is  LO  volts  per  cell  in 
the  pack,  the  Discharger  switches  to  an 
idle  current  (12-15  mA)  and  thereby 
terminates  the  discharge. 

Fig-  1  shows  a  functional  block  dia- 
gram of  the  Discharger  The  circuit  is 
powered  from  the  battery  pack  being 
discharged,  A  tnulli- posit  ion  switch  pro- 
vides a  voltage  tap-uff  from  the  battery 
pack  to  the  comparators,  dependent  on 
Ihe  number  of  cells  in  your  battery  pack. 
That  voltage  is  compared  to  a  stable  2,5 


MFJ-989C  3  KW  Antenna  Tuner 

More  hams  use  MFJ-989s  than  any  other  3KW  tuner  in  the  world! 
Why?  . . .  Because  MFJ  uses  super  heavy  duty  components  to  make 
the  world's  finest  3  KW  antenna  tuner . . 

In  Stock  at  ham  dealers  everywhere 
Call  your  dealer  for  your  best  price 


MFJ-989C 

New  for  1996  -  MFJ  AirCore"-' Roller  Inductor 

Super  Heavy  Duty  Components  •  Made  in  U.S.A, 
Handles  SO'OOW  PEP  SSB 
peak/average  Cross-Needle  SWRfWattmeter 
Antenna  Selector  *  Balun  •  Built-in  Dummy  Load 


More  hams  use  MFJ-989s  than  any  other  3  KW  tun 


MFJ  uses  super  heavy  duty  roller 

inductor^  variable  capacitors^  antenna 

switch  and  balun  to  build  the  world's 

most  popular  3  KW  antenna  tuner. 

The  rugged  MFJ'989C  handles  3 
KWPEP  SSB  and  covers  L8  to  30  MHz, 
including  all  MARS  and  W/l/fC  bands. 

MFJ's  new  1996  AirCare^"  RoUer 
Inductor^  three-digit  turns  counter  and 


Masshfe  ItansmilKng  CapcMiffors  Sleek  and  Compoct 

Look  inside  ...  you'll  see  two  super  heavy        The  compact  MhJ-989C  slides  right  into 

duty  transmitting  variable  capacitors  that  can  your  operating  position  ~  youll  hardly  know 

handle  6(XX>  volis.  Extra  wide  (0,27  inch)  stator  it's  there.  It's  just  10^/4x4 'Ax  1 5  inches.  Do  you 

plate  spacing  gives  you  arc-firee  operation.  really  want  a  bulky  "legal  limit"  tuner  fhat*s 

Specially  shaped  plates  give  low  minimum  bigger  than  yoitr  amplifier? 
capacitance  when  unnieshed.  This  and  a  hefty  Svpenor Cobinet 

250  pf  maximum  give  you  an  extremely  wide  The  MFJ-989Cs  premium,  low-profile 

matching  range  —  even  on  J  60  and  10  Meters,  all-aluminum  cabinet  has  a  sub-chassis  thai 


The  nearest  competing  "legal  limit"  tuner 


spinner  knob  gives  you  exact  inductance  has  variable  capacitors  physically  much 


control  for  absolute  minimum  SWR. 

You  can  match  dipoles,  verticaht 
inverted  vees,  random  wires,  beams^ 
mobile  whips^  shortwave  •*  nearly  any 
antenna.  Use  coax  or  balanced  lines. 

You  get  everything  you  *ve  ever 
wanted  in  a  high  power,  full  featured^ 


fimaller  than  the  MFJ-989C's,  Theirs  is  rated 
at  4500  volus  *-  a  full  25Wc  less  than  the 
MFJ-989C.  Theirs  is  more  likely  to  arc  - 
not  what  you  warn  in  a  "le^al  limit"  umer! 

Sciper  Aitfenna  Swikh 

The  MFJ-9H9C  super  heavy  duty  antenna 
switch  is  made  oitwo  individual  ceramic 
wafers  wired  in  parallel.  Extra  wide  spaced, 


antenna  tuner  --  widest  matching  range,  heavy  dutv  contacts  handle  exu^me  voltages 
lighted  Cross-Needle  S WR/\\'attmeter, 
antenna  switch^  built-in  dummy  load^ 
balnn^  convenient  flip-stand  —  all  in  a 
sleeky  compact  cabinet. 

MFJ  builds  the  world ^s  most  popular 
3  KW  antenna  tuner  using  these 
super  lieavy  duty  components  •  • , 

MFJ  AirCare^  Roller  Iniluctor 


MFJ's  exclusive  super  heavy  duty 


and  currents.   We  \'e  never  burned  one  tip! 

You  can  select  two  coax  antennas  (directly 
or  through  tuner),  balanced  line/random  wire* 
or  built-in  dummy  load. 

3  KW  fefrenf  Bolun 

MFJ's  sttper  heavy  duty  3  KW  current 
balun  for  balanced  lines  uses  two  giant  2V2  inch 
toroid  cores.  It's  wound  with  Teflon^  wire 
connected  to  high  voltage  glazed  ceramic 
feed  through  insulators. 

The  MFJ -989 C  lets  you  safely  operate  high 
power  into  balanced  feed  lines  without  core 
saturation  or  voltage  breakdown. 

Some  "legal  limit"  tuners  have  inferior 
voltage  baluns  with  smaller  diameter  toroid 
cores  and  use  soft  plastic  feedth rough 
insulators  that  can  arc  and  melt. 


AirCore'''  Roller  Inductor  has  an  air  core  that  ^^^^  reasons  why  the  MFJ-989C  is  the 
can^iburnupf  \^u  get  ultra  high-Q.  the  lowest  world's  finest  3  KW  tuner , . . 

loss,  highest  efficiency  and  highest  power  m^Mt  •    ■*  i        J 

handling  of  any  roller  inductor  in  ham  radio.  BlrilMlf  Dimtitiy  Load 

MFJ's  exclusive  Self  Resonance  Killer™  A  full-size  300  watt  non-inductive  50  ohm 

keeps  potentially  damaging  self- re  so  nances  dummy  load  is  built  into  the  MFJ-98yC, 
away  from  your  operating  frequency.  You'll  find  it  handy  for  transmitter  tuning. 

Large,  self-cleaning  wiping  contact  gives  testing  and  repairing  your  rig,  settiiig  pow  er 

excellent  low-resistance  connection  without  level  adjusting  your  mic  gain  and  more, 
arcing  or  contact  burning.  Some  "legal  limit'"  tuners ^rm 7  have  a  buill- 

A  soiid  ^4  inch  brass  shaft  with  self-align  in  dummy  load,  l^hey  want  you  to  pay  for  an 


adds  strength  and  RFI  protection. 

Every  cabinet  is  chemically  treated  and 
has  a  tough,  scratch-proof  vinyl  cladding  --  not 
ptaint  that  can  scratch  or  chip  off.  You  won't 
ftnd  a  tougher,  longer-Iasiing  fmish  anywhere. 

Detailed  logging  scales  and  legends  are 
permanently  silk  screened  on  real  aluminum 
front  and  back  paneb  -  they  aren't  decals  or 
glued-on  paper  stiips  that  can  peel  off. 

Supofior  Conslmclioit 

Every  MFJ-989C  uses  PEM  nuts  {nut  self* 
lapping  screws),  wing- nut  for  ground  post  {not 
a  cheap  nut),  fire-retardant  epoxy  glass  PC 
board  {not  canvas  based),  heavy  guage  wire 
throughout  [not  small  guage),  locking 
compound  on  nuts/bolts  {not  loose  hardware). 

No  JMoftor  WhoT ''  Womiitty 

Every  MFJ-989C  is  protected  by  MFJ's 
famous  one  year  A^r>  Matter  What^^ 
unconditional  warranty.  We  will  repair  or 
replace  your  MFJ-989C  {at  our  option)  no 
matter  what  for  a  full  year. 

Others  may  give  you  a  //mf/^rf  warranty  on 
defects  in  material  and  workmanship. 

But  what  do  you  do  if  your  "legal  limit" 
tuner  bums  up  and  ihey  say,  "Sorry,  your 
limited  warranty  does  not  cover  that?" 

Ootsfanclfncy  Customer  Senrico 

We're  here  to  help  keep  your  MFJ-*^)K9C 
pcrforminfi  flawlesslv  —  no  matter  how  long 
ymt  own  /r-just  calf  H00^647-Tl£CH(H?24), 

Call  your  dJenler  for  your  bosf  price 

In  xtock  tit  ham  dealers  everywhere! 
Order  today  or  pick  one  up  at  your  favorite 
dealer  or  hamfest  —  no  shipping,  no  w^aiting, 


Free  MFJ  Catalog 

Nearest  dealer/Orders:  800-647-1800 


bearings  gives  smooth  non-bindmg  rotation. 

Some  competing  "legal  limit"  tuners  use  a 
lossy,  low  Q,  solid  core  with  erratic  electrical 
contacts  and  have  potentially  damaging 
self-resonant  frequencies.  This  can  cause 
excessive  heating  and  can  destroy  the  core. 


external  dummy  load  that  just  gets  in  \  inir  way. 

Lighted  Ooss-Neeiffe  Meter 

MFJ^s  lighted  Cross^Needh  SWR/ 
Wattmeter  lets  you  monitor  SWR,  forward  and 
reflected  pov^^r  simultaneously.  Read  both 


76206. 1763m'«mpuserve.coni  FAX:  1601 )  523-6551 
•1  year  urtcOfid/f zona/ warranty  •GO  day  money  back 
guaran!ee(less  ati)  on  orders  from  MFJ  •Add  s/h 

MFJ  ENTERPRISES,  INC. 

BoK  494,  Miss  Stme.  MS  39762 
(601)  323-5869:  8-4i30  CST  Moa.Fri. 


peak  and  average  power  in  two  power  ranges. 

MFJ .  •  •  the  world's  most  trusted  name  in  antenna  tuners! 


TM^  hli 


f  LM317 


'^-J^ 


Fig.  2.  Discharger  schemarw, 

i«>U  reference.  As  long  as  the  voliage  on 
each  of  the  cells  in  your  battery  pack  re- 
mains above  IX)  volts,  the  constant  cyr- 
rent  discharge  circuit  is  activated,  as  are 
ihe  appropriale  LED  indicalors. 

Discharging  to  less  than  LO  volts  is 
not  recommended.  For  example,  on  a 
four-cell  pack,  the  voltage  would  be  4.0 
volts  when  the  discharge  is  completed. 
When  the  battery  pack  voltage  falls  be- 
low LO  volts  per  cell,  the  discharge  cir- 
cuit \s  disabled  and  the  circuit  goes  into 
an  idle  mode.  To  measure  the  discharge 
time,  an  externa!  clock  is  also  active  as 
long  as  the  discharge  circuit  is. 

The  discharge  current  of  the  Dis- 
charger is  set  at  200  mA,  so  a  400  mA- 
hn  battery^  pack  should  discharge  in 
about  Wo  hours  if  it  is  at  rated  capacity. 
The  external  clock  sht>uld  then  measure 
a  discharge  time  of  around  two  hours. 

The  complete  schematic  is  shown  in 
Fig,  2-  A  resistor  divider  string  allows 


selection  of  the  number  of  cells  in  your 
battery  pack,  thus  providing  a  suitable 
voltage  to  the  LM339  comparator.  An 
LM336  2.5  volt  reference  provides  the 
other  input  to  the  LM339  comp^u^tor. 
The  remaining  comparators  of  the 
LM339  are  used  as  logic  elements  to  op- 
crate  the  LEDs,  the  External  control 
(clock),  and  the  LM3 17  constant  currem 
pan  of  the  circuit.  Note  that  the  LM339 
enables/disables  the  LM317  circuit  by 
controlling  the  series  TIP- 120  transistor 
The  LM334  provides  a  constant  current 
of  about  9  niA  for  the  LEDs,  lo  prevent 
burnout  with  the  wide  range  of  voltages 
over  which  they  have  to  operate. 

Note  that  the  10k  resistor  in  series 
with  the  IN914  diode  connected  to  pin  I 
of  the  LM339  provides  hysteresis  to 
prevent  the  discharge  circuit  from  rc-cn- 
ereizine  once  the  discharge  cvcle  is 
completed-  The  Auto/Manual  switch 
forces    the    LM339     logic    into    the 


Fig,  S.  PCB  layout  pattern. 
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discharge  mode  when  in  the  Manual  po- 
sition, which  is  useful  in  certain  situa- 
tions, but  not  normally  used.  The 
1N4001  diode  across  the  battery  input 
prevents  reverse  polarity  from  being  ap- 
plied to  the  circuit.  An  in-line  fuse 
should  be  used  so  it  will  blow  if  the  bat- 
tery connections  are  accidentally  i©- 
versed. 

The  only  comparator  actually  being 
used  as  a  simple  comparator  is  the  one 
with  inputs  on  pins  4  and  5,  and  output  at 
pin  2.  The  other  comparators  in  the 
LM339  chip  are  being  used  as  logic^ 
gates  to  control  the  rest  of  the  circuit* 
The  red  LED  is  on  as  long  as  the  battery 
pack  is  being  discharged.  It  switches  off 
and  the  green  LED  comes  on  when  the 
discharge  is  complete. 

Construction 

The  construction  is  rather  straightfor- 
ward  using  the  PCB.  The  PCB  foil  pat- 
tern is  shown  in  Fig.  3.  Check  out  each 
portion  of  the  circuit  as  it  is  constructed. 
The  unit  is  designed  to  fit  a  5-1/16''  long, 
2-5/8"  wide.  1-5/8"  deep  experimenter 
box  with  a  metal  closure.  Note  that  the 
usual  thin  sheet  metal  closure  that  comes 
with  the  experimenter  box  docs  not  pro- 
vide an  adequate  heat  sink  and  should  be 
replaced  with  a  panel  at  least  1/16" 
thick.  Fig-  4  shows  the  drill  pattern  for 
the  enclosure. 

Study  the  schematic  (Fig.  2)  and  the 
parts  placement  drawing  (Fig.  5)  before 
starting  construction* 

First,  put  in  all  the  resistors,  caps  and 
diodes.  Install  the  LM336  and  LM334, 
and  tack  solder  the  LEDs  in  place. 
Check  to  make  sure  these  are  all  in- 
stalled with  proper  polarity;  it^s  easy  to 
install  the  LEDs  wrong.  The  anodes  of 
the  LEDs  should  be  connected  to  the  two 
1511  resistors.  Do  not  install  the  LM317, 
TIP- 120  or  LM339  vet.  Use  an  in-line 

■r 

fuse  of  about  I  amp,  and  apply  5  VDC  to 
the  board.  The  fuse  will  blow  if  you  con- 
nect the  power  with  reverse  polarity^ 
that's  what  it's  for  On  5  VDC,  the 
current  should  be  only  about  I  mA. 
Check  for  proper  voltages  on  the  IC 
socket  Only  pin  12  shotild  be  connected 
t0  ground.  Pins  5^  7,  9.  and  1 0  should  be 
at  2,5  volts,  and  pins  2,  3,  6,  8,  I  L  and 
14  should  be  at  5.0  volts. 

Next,  jump  pin  2  to  ground,  and  the 
red  LED  should  light  up.  Jump  pin  1  to 
ground  and  the  green  LED  should  come 
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CantMuedfwm  page  9 
award- winning  Apollo- 13  movie 
was  totally  preposterous.  But 
once  I  started  reading  I  couldn't 
stop.  Indisputable  evidence  piled 
up,  fact  after  fact.  As  far  as  1 
know,  no  one  who  has  read  the 
book  remains  unconvinced  that 
tlie  world  has  been  sucked  in  by 
one  of  the  biggest  snow  jobs  in 
history.  If  you  read  the  book  and 
aren^t  amazed  at  the  enormous- 
iiess  of  the  deceit,  and  the  i^uccess 
NASA  and  the  CIA  have  had  in 
keeping  ii  secret,  I  sure  want  to 
hear  from  you. 

Well,  ihey  did  as  good  a  job 
with  secrecy  on  the  Manhaitan 
Project  back  50-some  years  ago, 
so  if  s  not  without  precedent. 

And  why  didn^t  Ru&^ia  blow 
the  whistle,  when  they  had  to 
know  early  on  that  man  would 
never  survive  in  space  beyond 
the  Van  Allen  Belt  without  mas- 
sive shielding  against  the  intense 
radiation  from  solar  flares?  Read 
the  book  on  our  cost  to  bribe 
Ihcm. 

Say,  J  wonder  what  else  our 
beloved  government  has  been 
doing  that  we  haven't  heard 
about?  Let  me  know,  okay? 

Kadio  Bookshop 

r  ve  been  going  out  of  my  way 
to  avoid  selling  the  books  I've 
been  recommending,  knowing 
that  some  money-oriented  readers 
would  cry  thai  I  was  "jusl  trying  to 
sell  books/*  On  the  other  hand, 
some  of  the  books  I've  recom- 
mended are  difTtculi  to  find,  so  1*11 
start  adding  some  of  them  to  the 
Radio  Bookshop  inventory.  The 
Bookshop,  whkh  I  started  in 
1958,  has  always  been  just  a  ser- 
vice, and  never  organized  for  a 
profit. 

Anyway,  if  you're  interested 
in  having  something  really  inter- 
esting to  talk  about  on  the  air, 
I've  arranged  for  Radio  BtK>kshop 
to  handle  the  NASA  book.  1  don't 
think  you're  going  to  fmd  it  in  any 
book  stores.  Send  $25  plus  $5  ship- 
ping/handling to  Radio  Bookshop, 
70  Nonh  202,  Pfetciboitjugh  NH 
03458.  If  you  order  any  other  books 
(like  mine,  for  instance),  the  one 
shipping  chari^c  covets  everything. 
Fbfeign  ocdo^  will  have  Id  be  more 
to  cover  the  shipping.  (See  onjer 
fomi  page  880 

Instinct? 

Now  what  in  heck  is  instinct? 

European   cuckoos »   which  are 
raised  by  birds  of  other  species^ 


I 


I 


migrate  without  guidance  to  pre- 
cisely the  spot  in  Africa  where 
their  parents  migrated  before  i 
them.  Fish  return  to  the  streams 
where  they  hatched  to  spawn. 
Turtles  find  the  exact  same 
beaches  where  they  were  bom. 
Monarch  buiiertlies  make  one 
migration,  from  the  Great  Lakes 
region  to  specific  butterfly  trees 
in  Mexico.  The  examples  that 
*'sciencc"  explains  as  instinct  are 
endless.  So,  what*s  instinct? 

What  science  can*t  explain  it 
gives  a  name  to  and  ignores  or 
denies. 

How  do  lost  animals  find 
their  owners  in  places  they^ve 
never  been  before?  When  a  rat 
learns  to  navigate  a  maze,  how 
can  future  unrelated  genera- 
lions  be  bom  with  the  knack 
for  similar  mazes?  Is  there  a 
whole  lot  more  to  the  adapta- 
tion of  species  than  random 
Darwinian  survival  of  the  fit- 
test? 

If  you  decide  to  do  some  re- 
search along  these  lines  you'll 
find  organized  science  fighting 
you  every  inch  of  the  way  with 
ridicule,  a  refusal  to  publish 
your  papers,  and  efforts  to  pre- 
vent any  funding.  Is  it  any  won- 
der that  our  progress  in  non-ac- 
cepted scientific  fields  has  been 
so  slow? 

In  the  US  Tve  seen  the  efforts 
of  the  Department  of  Energy  sci- 
entists to  make  absolutely  sure 
that  if  a  new  cold  fusion  industry 
develops,  it  will  be  in  Japan,  not 
here  in  America. 

According  to  The  Skeptical 
Inquirer,  telepathy  doesn't  ex- 
ist, yet  almost  every  day  I  ex- 
perience it  with  Sherry.  She'll 
be  driving  along,  with  mc  in 
the  back  seat  working,  and  ITl 
suddenly  look  up  and  remark  on 
a  sign  or  something  unusual. 
Every  lime,  it's  something  she*s 
particularly  noted  and  wanted  to 
tell  me  about,  but  didn't  want  to 
interrupt  my  work. 

Tvc  reviewed  books  for  you 
on  how  to  communicate  with 
plants  and  animals.  Science  is 
doing  well  with  microcircuil  de- 
velopment*  but  sure  has  a  long 
way  to  go  (with  other  scientists 
fighting  every  inch  of  the  way) 
toward  understanding  psi,  in- 
stinct, and  other  such  phenom- 
enon it  doesn't  understand  and 
thus  ignores  or  denies* 

The  comfoning  thought  is  that 
virtually  every  scientific  belief 
(law)  is  eventually  shown  to  be 
either  untrue,  or  just  partly  true. 

Continued  on  page  15 


1996  Atlanta  HamFestival 

June  8-9  1996 

Earlier  than  norma!  date  to  avoid  the  Olympic  cmwds! 

New  location;  Historic  City  Hall  East 

(formerly  Sears  on  Ponct  Je  txon) 


•  IndtK>r  Air  Conditioned  Flea  Market 

•  Ft(x  Guarded  Vendor  Parking 

•  Parking  Deck  Tailgate  -  Just  like  the  old  days! 

•  Forumsi:  Recent  DXpeditions  -  Kermedec!  -  Easter  IsJ 

•  Exciting  INTERNET  programs  -  Beginner  to  Expert  Levels 

Many  Attractions  Nearby 
Carter  Library  ■  Underground  Atlanta  •  Scitrek 

ZOO  Atlanta  *  Convenient  to  Downtown 


Info:  Many  Reynolds,  Chairman:404-8 14-9304 

m  a  rtv  (p-  aa4  rm .  r  ad  i  o .  ore 


HELP! 

Yourself  oTzcf  Amateur  Radio 
Yes,  you  can  contribuite  to  the  future 

of  our  hobby  by  doing  yoin"  part 
toward  the  completion  of  the  exciting 

Phase  3D  Satellite 


How?  Join  AMSAT 

$30  per  year  US,  $36  Canada&  Mexico  $45  Elsewhere 

For  a  limited  time:  New  and  renewals  receive  a  FREE 

copy  of  KBlSFs  great  book  Hmv  to  Use  the  Amateur 

Radio  Satellites  Plus  6  issues  of  the  AMSAT  Journal, 

AMSAT  *  SSOSiigDAva  Suite  600  •  Silver  Spring  MD  20910  ta- csall 

301^8^^)62 
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Fig,  4,  Driii  hole  pauem  for  a  5"  x  2  J*'  panel 

on-  Connect  ihe  "Manual**  (Auto/Manual 

switch)  copper  land  lo  ground  and  ihe 
red  LED  should  lighi  up  again. 
Remove  the  5  VDC  power  be  tore  in- 
stalling the  LM339  in  its  socket  and 
check  lor  proper  orientation.  Simulate 
the  #4  Cell  switch  position  by  tempo- 
rarily connecting  pin  4  of  the  LM339  to 
ihc  wiper  of  the  20k  pot  Apply  5  Vt>C 
10  the  unii  and  the  green  Hghl  should 
flash  brietly  before  the  red  light  comes 
on.  Current  consumption  should  be  !0  to 
12  mA  with  the  red  LED  on.  Adjust  the 
2flk  pot  for  3,0K  volts  on  pin  4  of  the 
LM339.  Yt)u  may  want  to  refine  this  ad- 
justment later.  The  control  switches, 
LM317  and  TIP- 120,  should  be  mounted 
next. 

Sec  Fig.  6,  Fig.  7,  and  Photo  C  for  the 
suggested  method  of  doing  this. 

Note  the  orientation  of  the  rotary 
switch,  making  sure  the  solder  lugs  ajc 


aligned  with  the  PCB  solder  holes.  Only 

four  '^positions"  and  the  "pole"  of  the  ro- 
tary switch  are  used.  The  switches  and 
jacks  should  he  mounted  on  the  sheet 
metal  closure,  and  short  solid  wires  sol- 
dered to  the  pins  as  shown.  The  LM317 
and  TIP- 120  should  be  mounted  to  the 
angle  aluminum  with  insulators,  as 
shown  in  the  drawings.  Be  sure  to  use 
thermal  compound  when  mounting  the 
LM317  to  the  aluminum  angle. 

Next,  bolt  the  aJuniinum  angle  to  the 
closure,  using  thermal  compound  be- 
tween the  aluminum  angle  and  the  1/16'* 
thick  closure.  The  assembled  PCB 
should  then  be  positioned  over  the  solid 
wires  and  the  LM3 1 7  and  TIP- 1 20  leads. 
Ni)te  that  the  circuit  components  are  ori- 
ented toward  the  switches  and  closure. 
Mtike  sure  the  ground  lugs  of  the  two 
jacks  are  connected  to  circuit  ground, 
and  the  other  lugs  are  connected  to  the 


l:M317 


Auto/Manual 


External 


Fig,  5,  Paris  placement  til  a  grants 
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positive  baUcry  input  and  to  the  output 
of  the  LM339  chip  (pin  13),  An  error 
here  will  cause  a  short  circuit! 

Push  the  assembled  PCB  down  until  il 
is  about  1  inch  above  the  front  metal 
panel  (closure).  Make  sure  it  is  square 
with  the  metal  pane!  belbre  soldering  the 
connections.  It  is  a  bit  of  a  chore  to  get 
all  the  wires  in  place,  but  be  patient^the 
result  is  worth  the  effort.  Now  solder  all 
tl^c  vvire  leads  to  the  circuit  board.  You 
might  want  to  adjust  the  length  of  the 
LED  leads  at  this  pt>int  tor  proper  pro- 
trusion through  the  closure.  Photo  D 
shows  the  resulting  components  all 
mounted  on  the  circuit  board.  The  clo- 
sure serves  as  the  Discharger  front  panel 
{see  Photo  E).  If  you  are  not  following 
the  suggested  construction  technique,  be 
sure  to  mount  the  LM3I7  on  a  suitable 
heat  sink,  and  insulate  it  from  ground. 
The  TIP- 120  needs  to  be  insulated  too, 
but  since  no  heat-sinking  is  required  it 
can  be  left  free-standing  on  the  PCB. 
Photo  F  shov\  s  W'ODLQ's  standard  con- 
simction  technique. 

Continue  the  checkout  as  shown  in  tJie 
Discharge  Checkout  Sequence  sidebar, 
using  a  variabie  voltage  power  supply  to 
simulate  the  discharging  battery  pack. 
The  supply  should  be  rated  at  more  than 
200  mA.  and  capable  of  controlling  the 
voltage  to  the  indicated  values  accu- 
rately and  easily.  Conduct  these  tests  in 
the  sequence  shown;  otherwise  the  re- 
sults can  he  confusing.  When  conducting 
the  tests  listed  in  this  sidebar,  you  will 
note  that  the  supply  voltages  for  the 
switch  between  the  red  and  green  LEDs 
is  different  when  the  voltage  is  decreas- 
ing than  when  the  voltage  is  increasing. 
That  is  because  of  the  built-in  hysteresis. 
It  is  the  decreasing  trip  points  that  need 
to  be  accurate.  That's  what's  happening 
as  a  battery  is  being  discharged,  of 
coune,  and  that  is  what  this  circuit  is 
for — discharging  batteries. 

As  a  final  check,  you  could  verify  that 
the  External  connection  goes  to  ground 
when  the  red  LED  is  on.  An  LED  with  a 
current-limiting  resistor  makes  a  good 
indicator  for  that.  Make  sure  the  positive 
input  goes  to  pin  13  of  the  LM339  chip, 
and  ground  goes  to  the  Discharger 
ground.  Linut  the  current  into  pin  13  to 
about  12-15  mA.  The  LM3 17  should  not 
get  hot  on  a  4  or  5  volt  supply.  You 
might  want  to  check  its  temperature  on 
higher  battery  voltages  to  verify  that 
your  heat  sink  is  adequate. 
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Epilf^pticFits 

TTiank  heavens  for  the  fast- 
fonvard  on  my  VCR  remote! 
Well,  with  exposd  TV  programs 
on  almost  every  night,  there's  al- 
ways Lhe  chance  that  if  I  don*t 
record  them  Til  miss  finding  out 
about  another  military-indusiria] 
complex  boondoggle,  another 
Congressional,  medical,  food 
stamp,  welfare,  and  so  on  scam. 
The  Fast- forward  button  helps 
me  avoid  not  only  the  commer- 
cials^  but  the  wallowing  in 
others'  misfonimes,  wbich  the 
networks  squeeze  for  every 
teardrop  on  these  shows. 

Did  you  catch  the  "Dateline'* 
program  with  the  expose  on  the 
medical  scandal  over  epilepsy? 
Any  time  you  think  that  old 
Uncle  Wayne  is  exaggerating 
about  the  mendacity  of  our  so- 
called  health  care  servers,  who 
fight  every  low  cost  cure  for  a 
serious  illness  ferociously,  all 
you  have  to  do  is  a  little  reading. 
Like  the  Racketeering  In  Medi- 
cine book,  which  t  recom- 
mended moons  ago.  Yes,  it's  on 
ray  list  of  books  you*re  crazy  if 
you  don't  read. 

The  program  explained  that 
around  70  years  ago  a  very  suc- 
cessful cure  was  found  for  epi- 
lepsy. But  since  it  did  not  call  for 
the  use  of  any  ph:irmaceuticais, 
the  medical  industry  buried  it. 
Except  for  one  woman,  who 
fought  the  medical  bureaucracy 
for  years,  this  cure  would  have 
been  lost.  Now  kids  with  epi- 
lepsy can  get  this  dietary  treat- 
ment at  Johns  Hopkins,  but  only 
if  they  learn  about  it  Unfonu- 
nately,  the  AMA-FDA-NIH- 
WHO  cartel  has  done  a  magnifi- 
cent job  of  keeping  most  doctors 
unaware  of  this  simple  cure. 

Maybe  you  saw  the  program 
about  the  Australian  doctor  who 
discovered  an  inexpensive  quick 
cure  for  ulcers.  The  medical 
establishment  fought  him  tooih 
and  bloody  nail  for  years  before 
he  finally  won,  1  think  it  was 
the  article  about  him  in  The  New 
Yorker  which  finally  blew  off  the 
lid.  The  medical  journals,  which 
play  only  the  pharmaceutical 
company  tunes,  refused  to 
publish  his  papers. 

Lgi*s  Play  Doctor 

There*s  a  new  book  (well, 
new  to  me)  that'll  be  on  the 
next  expansion  of  my   list  of 
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LET'S  PlAY 

DoaoR! 


recommended  books.  This  is 
Let*s  Play  Doctor  by  Eh".  Joel 
Wallach.  He's  the  Nobel  Laure- 
ate nominee  who  started  out  as  a 
vet  for  around  17  years  and  then, 
as  he  puts  it,  got  his  license  to 
kill,  his  MD, 

1  got  introduced  to  Waliach  by 
three  different  readers,  who  sent 
me  tapes  of  a  talk  he  gave  called 
''Dead  Doctors  Don  t  Lie."  I 
should  put  the  tape  on  my  book 
list;  it*s  spectacularly  interest- 
ing. So  I  sent  for  his  book.  Wow! 
I  find  Vm  using  it  almost  every 
day  for  reference.  lt*s  a  large  for- 
mat book.  203p,  1995.  $13  from 
Wellness  Lifestyle,  Box  1222, 
Boni[aCA91908. 

Waliach  points  out  that  most 
of  the  illnesses  from  which 
people  suffer  also  used  to  afflict 
animals  and  thus  be  costly  lo 
farmers.  Simple,  inexpensive 
cures  for  these  illnesses  were 
discovered  years  ago  by  veteri- 
narians. Today,  animals  no 
longer  suffer  from  anhrilis, 
Alzheimer's,  diabetes,  heart 
trouble,  and  so  on.  Just  the  vic- 
tims of  our  "health  care"  indus- 
try. Sorry,  but  lhe  more  I  learn, 
the  less  I  trust  doctors,  lawyers, 
politicians,  and  the  chairmen  of 
other  major  imiusules.  Oh  yes.  and 
any  government  bureau... except,  of 
course,  the  FCC 

The  question  arises.., are  you 
and  all  of  your  family  in  top- 
notch,  fit  and  trim,  robust 
health?  If  not,  are  you  interested 
enough  to  learn  more  about  your 
problems  and  maybe  solve 
diem?  Probably  not,  if  it  means 
having  to  read  some  books. 
Right? 

Healthy,  Weatthj  &  Wise 

How  does  that  resonate  with 
you?  Well,  in  addition  to  my 
occasional  grumbles  about  how 
we  can  make  amateur  radio 
more  fun,  Tve  been  thinking  and 
Continued  on  poge  1 7 
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BASE  STATION 


Add  a  QMS  i^ntenna  Tuner  System  to  your  SSB. 
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The  (JMS  h  an  i5GC  Snarhmer*  automLitic  antenna  coupler,  an  St303  extendd  fiiH- 
mpge  Mimi  aod  tbe  special  exterior— walefprcKrf-  iDoiiiilmg  package,  sU  in  one. 

i 

The  QMS  is  that  large  box  strapperfto  the 
side.  We  admit,  at  first  glance  it  looks  a  lilt]y  unusual. 
But  once  vou  use  it,  vouTl 
find  an  almost  unbelievable 
jump  in  reception  and 
Iransmiliing  range  (3-20 
db) .  Tbe  QMS  makes  a       #i 
lypical  HF-SSB  perfomi 
like  if  i>  never  peritjinied 
before  Match  il  witli  a , 
aittirtg  edge  SGC  HF-SSB 
and  it  will  blast  holes     i 
through  major  mountain  1 
ranges  and  probably^  son* 
laws  of  physics.  Power  and 
foctis  are  everything  in 
HI-'-SSB  ham  rigs.  Buy 
this  and  o\^i)  the  best  tese 
station  on-i6r  off-the  road. 
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Photo  B.  Compleied  PCB  assetnbly,  wifhout 
swiiches,  etc. 

Use  a  halt en^Kip crated  mechanical 
clock  so  thai  il  retains  ihe  display  after 
power  is  lurned  off.  The  Discharger 
turns  the  ckick  power  on  when  tiie  bat- 
tery pack  is  being  discharged,  and  off 
when  il  is  finished.  Set  the  clock  to 
12:00  at  the  start  of  a  run  so  that  it  wiD 
display  the  exact  discharge  lime  when 
the  run  ends,  The  connection  at  the  Ex- 
ternal is  an  open  collector  NPN  transis- 
tor inside  the  LM339.  It  can  be  used  to 
operate  a  variety  of  things  other  than  the 
clock,  if  desired.  The  transistor  is  rated 
al  15  mA  and  35  V.  Photo  G  shows  the 
Discharger,  battery,  and  clock  ready  for 
operation. 

Operatiofi 

Connect  your  clock  with  its  battery 
wire  through  the  External  jack  as  indi- 
cated in  Fig,  8-  Set  the  Auio/Manual 
switch  to  the  Auto  position,  and  the  No. 
of  Cells  switch  to  the  number  of  cells  in  ^ 
your  battery  pack.  For  example,  if  your 
battery  pack  contains  four  cells,  set  the 
switch  to  pt»xition  4.  Be  sure  to  use  a  1 
amp  fuse  in  the  line  between  your  bat- 
tery  and  the  Discharger,  and  plug  \our 
liattery  inio  the  Input  jack.  Turn  on  the 
power  switch,  and  check  thai  the  clock  is 
running.  Reversed  polarity  connections 
between  the  clock  and  the  Discharger 
will  cause  the  LEDs  to  blink  on  and 
off — make  sure  the  polarity  is  correct 
and  the  clock  is  running.  When  the  dis- 
charge is  complete  the  red  LliD  will  go 
off^  the  green  LED  will  come  on,  and  the 
clock  will  stop  Record  the  lime  on  the 
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clock  after  discharge  is  completed.  Mul- 
tiply that  by  200  mA  and  you  will  have 
the  mA-hr  capacity  of  ihe  battery  pack 
just  tested.  For  example,  if  the  clock 
reads  one  hour  and  45  minutes,  your 
battery  pack  has  350  mA-hr  capacity. 

To  get  a  more  precise  measuremenU 
you  can  measure  ihe  discharge  currcni 
by  putting  a  mA  meter  in  the  power 
leads  when  initiating  the  discharge — 
you  should  have  recorded  this  value  dur- 
ing checkout.  This  value  will  change 
very  little  as  the  batier\^  is  being  dis- 
charged, and  is  reasonably  Independent 
of  the  battery  pack  voltage;  therefore,  it 
can  be  measured  only  once,  and  then 
that  value  can  be  used  for  all  battery 
pack  discharges. 

To  deicnninc  if  your  battery  pack  has 
exceeded  its  useful  life,  you  will  want  to 
put  it  through  several  charge/discharge 
cycles.  Start  with  a  fully  charged  battery 
pack,  and  measure  its  discharge  time. 
Make  sure  that  the  mA-hr  measured  is 
near  the  rated  capacity  of  your  battery 
pack.  U  il  is,  simply  recharge  the  pack 
and  pui  it  to  use.  If  the  measured  mA-hr 
capacity  is  not  near  ihe  rated  capacity, 
you  will  want  to  **recover''  the  bauery 
pack.  To  do  that,  repeat  the  dischargc/re- 
chiirge  cycle  several  times.  After  three 
charge/discharge  cycles,  the  battery 
pack  should  show  increased  mA-hr  ca- 
pacity if  it  is  still  useful.  Repeat  the 
charge  discharge  process  until  the  bat- 
tery pack  no  longer  increases  its  mA-hr 
capacity.  Doing  this  a  few  times  will 
make  the  user  appreciate  the  Auto  fea- 
ture of  the  Dischargee  because  you 
don't  have  lo  monitor  the  process — just 
read  the  clock  when  it  is  convenient. 

Proper  operation  of  the  Discharger  as- 
sumes ihai  all  cells  in  the  battery  pack 
are  good.  A  shorted  cell  will  cause  im- 
proper voltages  and  improper  t>peraiion 
of  the  unit.  You  will  normally  want  to 
start  w4th  a  fully  charged  battery  pack. 
Note  that  the  Discharger  will  not  operate 
properly  on  battery  pack  voltages  below 
about  3.5  volts. 

During  normal  operation  the  Auto/ 
Manual  switch  should  be  in  the  Auto  po- 
sition. That  allows  the  iniernal  circuit  to 
determine  when  the  voltage  on  each  eel! 
in  the  batter)  pack  has  reached  1 .0  volts, 
and  shut  down  the  200  tiiA  discharge 
current.  If  your  battery  pack  has  a  num- 
ber of  cells  not  selectable  from  the  No. 
of  CeUs  switch,  then  you  can  use  the 
Manual  operating  mode.  In  this  mode, 


Photo  C  Leads  on  .ni  rrcfes.  ready  for  PCB 
aitadimenL 

the  discharge  circuits  are  forced  into  2CM) 
mA  dischaj-gc  current  operation,  inde- 
pendently of  the  battery  pack  voltage. 
Therefore,  the  operator  will  have  to 
monitor  the  battery  voltage  manually  to 
determine  when  the  battery  pack  is  dis- 
charged. Discharge  ofhaitery  packs  with 
more  than  1 2  cells  is  not  i^ecommended 
because  of  the  thermal  load  they  impose 
on  the  LM3I7.  The  red  and  green  LED 
indicators  tell  the  operator  what  dis- 
charge mode  the  circuit  is  operating  in* 
When  the  red  LED  is  on,  the  battery 
pack  is  being  discharged  at  200  mA, 
When  the  green  LED  is  on,  the  dis- 
charge is  completed  and  ihe  current  has 
been  reduced  lo  about  10  niA, 

Measured  results 

The  results  of  measuring  the  capacity 

of  a  number  of  NiCd  batter>^  packs  are 
shown  in  the  Battery  Discharge  Data 
sidebar.  Note  the  soin climes  small,  but 
notable,  improvements  achieved  by  the 
discharge/recharge  cvclins.  Some  bat- 
tery  packs  (not  shown  in  the  charts) 
were  found  with  quite  weak  ceUs  and 
showed  marked  improvements  via  the 
cycling  process.  For  comparison,  the 
chart  shows  the  mA-hr  capacity  mea- 
sured tor  a  fresh  sel  of  Alkaline  A  A 
cells, 

Ac  k  n  o  w  1  ed  gm  en  t 

The  contributions  of  Gene  W0DLQ 
played  an  important  part  in  the  design 
and  refinemeni  of  the  Discharaer  circuit. 


Fig.  7.  L-moitm'mg  bracket. 
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writing  a  good  deal  about  the  HW&W  as- 
pects of  life... much  to  the  aiinoyance  of 
monomaniacal  hams.  But  the  listener  re- 
sponse to  ni3^  appearance  on  the  Art  Bel) 
(W60BB)  radio  talk  show  was  almost 
enough  lo  gel  me  thinking. 

It  was  a  three-hour  interview  and  Art  sells 
the  tapes,  if  youVc  interested.  It  originally 
was  broadcasi  on  November  17lh»  and  then 
rebroadcasi  on  January  1 .  \  talked  a  lot  about 
am^eur  radio  (of  course)  and  a  bunch  of 
other  things. 

While  my  enthusiasm  for  amateur  radio 
broogln  a  few  inquiries  tor  more  informa- 
lion,  my  discussion  of  health  was  ihe  one 
Ehat  resonated  the  most  and  resuUcd  in  some- 
thing over  2,000  letters.  If  you  got  a  re- 
sponse like  that  to  an  intervtew  it  might 
almost  make  you  think  too. 

Let  me  sum  up  my  message.  If  you're  in- 
terested in  being  healthy,  wealthy,  and  wise, 
you  have  to  start  first  with  wisdom.  And  that 
means  reading.  If  you  read  the  right  books 
you'll  be  heaUhy  and  wealthy.  Vm 
convinced  that  you  can,  by  making  some 
nutritional  changes,  double  your  normal  life 
span.  And  by  knowing  the  well-kept  secret  lo 
wealth,  you  can  become  a  millionaire  in  five 
lo  seven  years,  starting  from  scratch. 

The  catch  is  simple.  It*s  change,  and  most 
people  would  rather  die  (and  will)  than 
change  their  habits. 

Health 

Let  me  put  this  simply.  After  reading  a  lot 
and  talking  with  some  people  I  trust  as  ex- 
perts, Vm  convinced  that  when  it  comes  to 
long-term  illnesses,  they're  all  the  result  of 
poor  eating  habits.  And  most,  if  not  all,  can 
be  reversed  by  changing  your  diet.  If  you  eat 
right  and  add  the  minerals  and  vitamins  that 
are  long  gone  from  our  industrially  truck- 
farmed  land,  you're  not  going  to  have  diabe- 
tes, anhritis,  Alzheimer *s,  Parkinson's,  heart 
attacks,  brittle  bones  as  you  age,  and  so  on. 
Worse,  you  can  raise  holy  hell  with  the  So- 
cial Security  system  by  living  to  120-150 
years  in  good  robust  health. 

I  won't  go  into  the  details  of  what  foods 
and  additives  you  need  in  your  diet,  but  I 
have  a  pretty  good  idea»  and  it  includes 
changing  your  drinking  water  to  eliminate 
chiorine  and  fluorides,  as  well  as  very  small, 
but  pervasive  amounts  of  new  chemicals. 
Maybe  you  read  the  article  in  the  January 
I5lh  (*96)  The  New  Yorker  on  the  plummet- 
ing sperm  count  worldwide,  Fve  been  rec- 
ommending this  magazine  for  a  long  time  for 
anyone  interested  in  developing  wisdom. 
Hey,  you  aren*t  bom  wise,  you  have  to  work 
diligently  to  build  wisdom.  The  Good  LA)rd 
wipes  the  RAM  slate  clean  with  each  new 
incarnation. 

Anyway,  the  article  says,  "But  in  this  cen- 
tury we  have  generated  all  these  new  chemi- 
cals and  injected  them  into  the  environment, 
and  suddenly  the  body  is  exposed  to  new 
substances  thai  in  some  cases  can  interact 


with  hormone  receptors.  The  human  species 
is  totally  unprepared  for  this,  because  it  has 
never  happened  before."  For  instance  there's 
"Dioxin,  which  is  a  byproduct  of  chemical 
manufacturing  and  of  the  papcr-and-pulp  in- 
dustry, which  is  present  at  low  levels  nearly 
everywhere  in  the  environmeni,  and  can 
cause  an  astonishing  amount  of  damage/' 
The  article  goes  on  to  explain  that  rats  given 
a  very  small  dose  of  Dioxin  during  preg- 
nancy produced  males  with  a  60%  reduced 
sperm  count.  A  widely  used  pesticide, 
vinclozolin,  emasculated  the  male  pups. 

Organic  farmers  avoid  the  pesticides 
which  are  in  our  supermarket  food,  but  their 
produce  still  doesn't  have  the  minerals  we 
need. 

Look^  our  bodies  adapted  to  the  foods  and 
waters  in  the  environment  over  millions 
of  years.  Now,  just  in  the  last  few  decades, 
we've   stopped   getting   the   minerals   and 


vitamins  our  bodies  were  designed  lo 
The  result  is  a  wide  range  of  illnesses  and  a 
cutting  of  our  life  span  in  half  This  also  has 
affected  our  immune  systems,  making  us 
much  less  resistant  to  passing  bugs  and 
infections. 

There  is  also  Ihe  impact  of  pain,  both 
physical  and  mental,  which  lowers  our  im- 
mune system.  But  there  arc  some  ways  to  re- 
duce this  substantially,  thus  keeping  the  im- 
mune system  strong.  Til  have  to  write  an  in- 
struction book  on  how  anyone  can  do  that. 
It's  not  difficult,  but  it*s  not  presently 
accepted  by  the  medical-industrial  complex. 
Your  doctor  rnay  be  as  kindly  as  minc»  but  he 
does  not  have  your  best  interests  at  heart. 
The  medical  industry  only  makes  money 
when  you  get  sick,  so  they  have  a  $1.4 
trillion  stake  in  your  getting  sick.  If  aU  they 
had  to  do  was  repair  people  damaged  in 
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A  much  better-engineered  design  re- 
sulted frojii  his  contributions.  All  build- 
ers will  thank  Gene  for  buildini*  a  unit  in 
parallel  with  ihe  original  prototype, 
thereby  providing  necessary  unii-to-unit 
variables  and  a  more  refined  design. 

My  NiCds  are  novv  in  better  condition 
than  ever  before.  The  Discharger  is  easy 
to  duplicate  and  can  save  considerable 
hassle  with  your  NiCds.  Building  it  is 
luo  and  the  result  is  rewarding.  Burld 
one  for  yourself! 


Piuno  D.  Completed  board  with  ali  ihe  pans 
ma  unfed. 


Photo  E,  The  board  mourned  on  the  front 

panel,  ready  for  paint  and  labeling. 


Photo   E    W0DLQs   Discharger-standard 
construction  technique. 


Photo  G,  The  Discharger,   wilh  the  clock, 
ready  for  operation. 
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Checkout  Sequence 

Conduct  the  foUowine  tests  wilh  a 
variable  voUage  supply  in  lieu  of  the 

battery  pack. 

1.  Connect  a  5  volt  power  supply  to 
ttie  battery  connection  points  of  the 
Discharger^  observing  proper  polarity. 

2.  Set  the  AutoManual  switch  to  the 
Auto  position,  and  the  #  Cell  switch  to 
the  #4  position. 

3.  When  you  mm  on  the  power 
switch,  vou  should  see  a  ver\'  brief 
flash  of  the  green  LED,  followed  im- 
mediately by  the  red  LED  conning  on 
and  staying  on. 

4.  If  for  some  reason  the  red  LED 
does  not  come  on,  put  the  switch  mo- 
meiitarily  in  the  Manual  position,  and 
then  back  to  the  Auto  position. 

5.  Adjust  the  20k  pot  for  3.08  volts 
on  pin  4  of  the  LM339,  with  the  red 
LED  on* 

6.  Switch  to  #3  position,  and  the 
green  LED  should  come  on,  and  the 
voltage  on  pin  4  should  drop  noticeably, 

7.  Set  the  switch  to  #12  and  the  sup- 
ply voltage  to  L5  volts,  in  that  order 

8.  If  the  red  LED  does  not  come  on, 
switch  momentarily  to  the  Manual  posi- 
tion, and  then  back  to  the  Auto  position, 

9.  Slowly  decrease  the  supply  volt- 
age through  12  volts.  The  green  LED 
should  come  on  when  the  supply  volt- 
age is  close  to  12.  Note  thai  going  up 
from  below  12  volts  will  require 
higher  voltage  to  get  the  red  LED  to 
come  on.  This  is  normal. 

10.  Switch  to  position  #10,  making 
sure  the  red  LED  comes  on. 

1 1.  Slowly  decrease  the  supply  volt- 
age through  10  volts.  The  green  LED 
should  come  on  when  the  voltage  is 
close  to  to. 

12.  Switch  to  #8  position,  making 
sure  the  red  LED  comes  on. 

13*  Slowly  decrease  the  supply  volt- 
age through  8.  The  green  LED  should 
come  on  at  8  volts. 

14.  Recheck  the  #4  supply  voltage 
operation  to  see  if  it  has  changed.  If 
necessary,  readjust  the  20k  pot  so  that 
the  green  LED  switches  on  just  as  the 
voltage  Is  decreased  to  4  volts. 

15,  Measure  and  record  the  current 
drawn  by  the  Discharger  while  the  red 
LED  is  on.  It  should  be  near  200  mA. 


r" 

Battery  Discharge  Data 

Battco  E^k 

Size 

Discb^e#  m.\-Hrs. 

#1 

AA 

#1 

171.1 

#2 

391.1 

#3 

389.2 

#4 

:^^s.2         1 

#2 

AA 

#1 

29  L2 

#2 

444.3 

#3 

433.5 

#3 

C 

#1 

1053.4 

#2 

1099.8 

#4 

AA 

#1 

347.3 

#2 

462-1 

/Vlkalint 

?  AA 

#1 

1554.2 

Parts  List 

Resistors  (Ail  1/4  Watt) 

10  ohm 

15  ohm  (3) 

1.5k 

2.2k 

I7k 

3.9k 

8.2k  (2) 

15k 

10k  (3) 

33k 

20k  triinpot 

Capacitors 

22  (iF 
2.2  liir  (3) 

0.01  mf 

LEDs  (small) 

1  red 

I  green 

Semiconductors 

TIP  120 
LM317 
LM334 
LM336 

LM  339 

1N4001 

1N914 


Fig.  8.  Clock  timer  connectlonx. 
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accidents,  the  industry  would  be  more  like  a 
S500  million  complex,  with  almost  no  phar- 
maceutical companies,  and  a  tenth  as  many 
hospitals.  Calling  it  a  '*hea]th  care"  industry 
is  as  honest  as  calling  Uie  War  Department 
the  Depanmeni  of  Defense.  Har-de-har. 
Let's  really  be  nice  and  call  it  the  Peace 
Depanmeot  and  have  a  Secretary  of  Peace. 

Wealth 

As  with  health,  accruing  wealth  calls  for  a 
change  in  the  life  patterns  which  have  been 
rather  thoroughly  ingrained.  If  you  want  to 
noake  more  money  than  the  lower  middle 
class  you  arc  going  to  have  to  spend  time  do- 
ing the  necessary  homework.  School?  Col- 
lege? Forget  it.  Once  you've  learned  to  read, 
school  is  an  cnonnous  waste  of  time.  Self- 
education  is  the  key,  and  that  means  reading 
and  asking  questions. 

If  you  have  the  guts  to  break  your  well -in- 
grained habits  and  start  eating  right,  and 
learning,  you  can  make  all  the  money  you 
want  and  have  a  darned  good  change  to  live 
(o  150  in  good  health.  Have  you  the  will- 
power to  not  smoke  that  cigarette?  To  not 
swizzle  another  beer?  To  turn  off  the  TV  and 
read  one  of  the  books  on  my  "You're  Crazy 
if  You  Don't  Read"  list? 

Have  you  ever  bothered  to  read  Napoleon 
Hill's  Think  and  Grow  Rich  Pocket  book?  He 
first  published  it  in  1937  and  it's  still  in 
print.  How  about  Parkinson's  Laws?  In 
Parkinson's  The  Imw  and  the  Demand,  bis 
Third  Law  points  out  that  almost  anyone  can 
become  a  millionaire  by  the  lime  they're  25 
if  they  drop  out  of  school  at  15  and  self-edu- 
cate themselves  from  then  on.  That's  the 
same  thing  I've  been  preaching. 

The  basic  question  is  this:  Are  you  a  lem- 
ming or  a  pioneer?  Getting  a  ham  ticket 
shows  a  small  sign  of  independence,  so  there 
may  be  an  as  yet  unsmothered  spark  of  guts 
somewhere  within  you.  Our  schools  system 
and  society  in  general  put  a  heavy  pressure 
on  you  to  shut  up  and  be  a  lemming.  Don*l 
make  waves.  If  you  ever  work  for  a  large 
corporation,  any  branch  of  the  govemmeni, 
the  military,  or  teach,  you  quickly  find  out 
how  dangerous  to  your  career  wave-makijig 
and  ideas  can  be.  But  in  those  directions  lie 
enforced  mediocrity  and  semi*poverty. 

Our  public  school  system  was  copied  by 
our  churches  in  the  early  1800s  from  the 
Prussian  model,  which  was  designed  to  pro- 
vide men  for  the  Prussian  army  who  would 
obey  orders  without  question.  The  last  thing 
the  army  or  the  church  wanted  to  develop 
was  a  thinking  population.  Thinking  equals 
trouble.  The  churches  wanted  unquestioning 
churchgoers  and  business  needed  people 
educated  just  enough  to  work  in  the  factories 
of  the  industrial  revolution. 

The  adventure  of  packet,  ham  satellite  com- 
munications, the  microwaves,  foxhunting*  and 
so  on  all  provide  an  incentive  to  learn  more 
about  radio  and  electronics.  Is  it  fear  that^'s 
keeping    you    from    exploring    these    new 


territories?  Or  stick- in -the- mudism?  Fm  al- 
ways disappointed  when  giving  talks  at 
hamfests  and  I  ask  for  a  show  of  hands  of 
those  who  arc  on  packet.  Those  on  RTTY? 
SSTV?  Satellites?  How  many  have  worked 
more  than  300  countries?  How  about  going 
on  a  DXpedition? 

Not  they* re  on  the  local  repeater.  They  call 
into  a  75m  net.  2ra  SSB?  Nope.  Meteor  scat- 
ter DXing  on  2m?  Nope.  Maybe  some  aurora 
contacts  on  2?  Okay,  what  do  they  know 
about  M-PEG  and  compression  algorithms? 
Why  am  1  not  seeing  any  hands? 

Wisdom 

How  many  people  do  you  know  who  are 
really  healthy?  How  many  are  wealthy?  How 

many  do  you  consider  wise? 

The  response  to  my  interview  on  the  An 
Bell  talk  radio  show  was  encouraging  and 
started  me  thinking  about  some  son  of  a 
newsletter  or  magazine  devoted  to  helping 
people  to  make  their  lives  better  But  what 
could  I  do  about  procrastination?  Most  of  us, 
even  when  we  know  what  we* re  doing  is  de- 
structive to  our  health  or  wealth,  canH  stop 
ourselves.  Well,  I'll  eat  this  now  and  diet  to- 
morrow, ni  watch  the  ball  game  today  and 
exercise  tomonov^,  V\\  put  that  new  antenna 
up  next  week.  Sure,  Vd  probably  make  more 
money  if  Fd  read  some  books  ...and  1  will 
I  when  1  fmd  time.  Yes,  Tvc  been  there  and 
done  that,  so  1  know  all  about  it  personally. 

As  we  get  older  and  find  our  lives  more 
and  more  restricted  by  the  things  we've  done 
to  our  bodies,  we  finally  start  getting  more 
interested  in  health.  We  start  wanting  to 
learn*  at  long  last,  about  what  food,  water, 
air,  exercise,  sun,  EMFs,  poisons,  and  ail 
that  stuff  we've  pretty  much  ignored  has 
done  to  us.  And  then,  what  the  heck  we  can 
do  about  it  now,  if  it  isn't  too  late? 

Some  of  us  get  angry  when  we  find  thai 
the  tobacco  companies  have  knowingly  been 
poisoning  us.  That  the  power  companies 
have  been  doing  ditto  with  their  power  lines. 
Thai  the  pharmaceutical  companies,  with  the 
assistance  of  the  FDA,  NIH,  WHO,  A  MA, 
and  so  on  have  been  not  only  poisoning  us, 
but  doing  their  best  to  keep  us  from  finding 
out  how  to  be  healthy.  That  scientists  in  gen- 
eral don't  know  what  the  heck  they  are  talk- 
ing about.  And  thai  our  whole  society  is 
rigged  to  make  sure  that  you  don't  ever  make 
much  money. 

Do  you  think  there  is  enough  interest 
in  breaking  out  of  the  aO-pcrvasivc,  destruc- 
tive pattern  we've  been  living  to  support  a 
newsletter?  Probably  not* 

Skeptic 

Now  and  then  a  book  comes  along  that 
gets  me  all  excited.  "Wow  I"  stuff  Like  the 
Ren^  book  exposing  the  whole  moon  landing 
program  as  no  more  real  than  the  "Apollo- 
13"  movie.  Which  apparcndy  was  a  docu- 
mentary-type movie  of  a  completely  fic- 
tional event.  The  NASA  Mooned  America 
book  will  be  on  the  next  update  of  my  list  of 

Continued  on  page  21 
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RATION 


CANVAS  CAf^RYlNG  CASE   I 

Gcxtd-looking.  well  con- 
strucled  7.5'  X  6' X  1.95' 
canvas  carrying  case  with 
zipper  on  rhree  sides. 
Webbed  nylon  hand  strap 
and  ampfe  foann  padding 
inside.  Probably  originally 
^  designed  fof  transpofting 
memory  storage  media. 
The  black  foam  padding  insrde  can  easily  be 
reconfigured  to  accommodate  photographic, 
audio  or  video  components.  The  removal  o( 
one  large  chunk  of  foam  gives  you  a  well 
padded  inlerior  volume  of  5.9"  x  4.3'  x  0.75". 
Ail  blade  with  red  and  whrte  embroidered  "K- 

stor"  (Im)  logo  on  front.   C  AT#  CSE-3 


1Of0rS35.OO 
60  for  $180,00 


"HJ-8"  VIDEO 
CASSETTE  (USED) 


SONY  Hi'8 
Top  quality,  melai 
particle  120  minute 
video  cassettes.  Used 
for  a  short  time,  then 
bulk-erased.  Each  cas- 
sette has  its  own  plastic 
storage  box.  SaHstaction 
Guaranteed. 


00 

each 


$3 

CAT  #  VCU-8 


10  for  S28.00  •100  for  S250.O0 


I  MAGNETIC  CARD  READER  | 

Magtekff  21045002 
Credit  card  or  ID  card  magnetic  strip 
reader  consists  of  break-resistant 
plastic  card  gukle  with  decoder  pc 
board  and  head.  Head  is  mounted  an 
spring  steel  stnp  which  keeps  d 
"i  pressed  against  the  card  surface. 
Temninated  with  a  socket  connector  at 
the  end  of  5  color-coded  teads. 
3.ST  X  0.9"  XO.Bb"  #C00 

CAT#  MCR-2  $D^iai 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  OftDEfiS  to  ViSB.  Mastercard, 
American  Express  or  Discover 


TERMS   NO  Mif^iMUM  OnOER    Sr^pfimg  and  rwncMig  lor  t-e 
49  coritiTk&nftsJ  USJ^  S5  00  pel  Ofdef   Al othefunck^teig  *^' 
HI  PR  or  Canada  musi  pay  hill  shi^piiig:  All  OfdefS  dfltiv«i«l 
|q  CALIFORNIA  must  inctucte  Iqc^I  slate  saJes  l&x.  Quanlilies 

LimUfid    NO  COD    Prices  a ubjflct 

Q  A  LL,  WRITE       I  to  change  withcul  rwtica. 

FAX  or  E-ftflA^L 


MAIL  OROEflS  TO; 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys.CA  91408 

FAX  {818)781-2653 

E-Mail  allcorp@aUcorp.com 
WWW  http://www.allcorp.com/ 


CIRCLE  194  ON  READER  SEHVtCE  CARD 


for  OUT  FR££ 

64  Page 
CATALOG 

Outside  the  U.S,A- 
send  SJ.00  postage- 
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Number  20  on  your  Feedback 


Wheelchair  Mobile 


Dave  Skinner  KC5NLK  operates  from  his  wheekhain 


Paul  J.  Graziani  WD5BIV 

8324  Leatrice  Drive 

Little  Rock  AR  72227 


The  CW  class  b  about  to  begin 
when  David  KC5NLK  and  his 
dad.  John  KA5VAQ,  arrive. 
David  Skinner  wheels  into  place,  begins 
to  set  up  his  PC  laptop,  and  prepares  to 
copy  code.  After  etghl  weeks  of  class 
he's  confident  he  can  nail  down  the  5 
wpm  exam.  One  week  later  he  does,  at 
the  volunteer  exam  session. 

Despite  David's  confinement  to  a 
wheelchair  due  to  muscular  dystro- 
phy, he  leads  an  active  ham  life. 
Dave  can  be  found  on  the  local  re- 
peaters, talking  to  some  of  his  bud- 
dies. In  addition,  he  works  on  a 
computer,  using  a  specially  designed 
mouse  for  input. 


I 


Plww  A.    Dave  Skinner  KC5NLK  in  his 

wheelchair  mobile. 
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Because  Dave  did  not  want  radio 
frequency  (RF)  hitting  the  hack  of  his 
head  and  needed  an  antenna  with  some 
gain  for  use  with  his  radio.  His  dad  de- 
signed and  built  an  antenna  that  uses 
an  automobile  up/down  motor  to  raise 
aud  lower  the  whip.  It  enables  Dave  to 
use    the    higher    gain    antenna    with 


for  the  weekly  Metropolitan  Amateur 
Radio  Club  2  meter  net  and  participates 

in  public  service  activities.  He  was  re- 
ccntlv  elected  Club  Secrctarv  for  1996. 
Aided  by  technology,  Dave  is  able  to 
contribute  and  participate  W'ilh  his  fel- 
low hams.  He  is  curreully  working  on 
upgrading  to  General  Class. 


^^Equipped  with  his  laptop  computer  and  VHF  transceiver, 
David  can  be  in  either  voice  or  digital  communications  from 

wherever  he  sits.  ** 


higher  power  while  keeping  the  RF 
well  above  his  head.  He  can  lower  it  to 
get  Lhrough  doorways  and  to  miss 
those  ceiling  fans  commonly  used  here 
in  the  South. 

While  on  the  subject  of  heal,  only 
someone  faniiiiar  with  Arkansas  sum- 
mers knows  the  fierceness  of  the  late 
June  heat  on  the  afternoon  of  Field  Day, 
David  was  out  there  working  the  VHF 
station,  chasing  those  contacts  on  an 
early  evening  E-skip.  He  also  managed 
to  enjoy  the  fellowship  and  traditional 
polluck  dinner  served  by  the  Metropoli- 
tan Amateur  Radio  Club  at  its  annual 
Field  Day  effort.  David  listened  intently 
to  the  senior  members  of  the  Ozark 
Wotdd  Be  Adventurers  and  Liars  Club, 
who  always  meet  on  Saturday  evening 
of  Field  Da>  We  now  consider  him  a 
junior  member  along,  with  several  of  the 
other  younger  hams  present. 

He  doesn  I  let  his  disability  stand  in 
his  wav.  Dave  has  served  as  net  control 


He  does  seem  like  a  young  man  in 
a  hurry.  If  you  don't  believe  it,  just 

stand  by  while  he  zooms  down  the 
hall  in  his  electric  wheelchair  nuv 
bile,  living  up  to  the  tradition  of 
teenage  drivers.  The  batteries  pro- 
vide power  for  his  chair  motor,  as 
well  as  for  his  on-board  high-tech- 
Qoloi^v  ham  station. 

Equipped  with  his  laptop  computer 
and  VHF  transceiver,  David  can  be  in 
either  vtiice  or  digital  communications 
from  wherever  he  sits. 

"He  has  been  a  real  inspiration  to 
other  hams  and  a  contributor  to  the 
club/'  said  Kenneth  Kcplinger 
N5XLX,  president  of  the  Metropolitan 
Amateur  Radio  Club, 

If  you  are  passing  through  Little 
Rock,  Arkansas,  give  a  shout  on  the 
146.07/67  WB5GFA  repeater  for 
KC5NLK.  There's  no  telling  where 
you'll  find  him  in  his  mobile 
communications  "shack.** 


NCI/£H  SHY  Bl£ 

Continued  from  page  19 

**books  you're  crazy  if  you  don't  read/' 

As  soon  as  I  read  that  book  I  called  Rend 
and  asked  whai  else  he  had.  A  few  days  later 
The  Last  Skeptic  of  Science  arrived*  It's  an- 
other page-turner  I  couldnH  put  down.  It's 
self-published,  1 79p,  1995,  $25.  As  soon  as  I 
read  it  I  faxed  Rene  to  send  me  some  copies 
10  make  available  through  Radio  Bookshop. 

Why  did  I  get  so  excited?  Well,  Ren€ 
(nom  de  plume)  fearlessly  tackles  Newton, 
Einstein,  Hawking,  flubble,  et  al  and  wins. 
Do  you  really,  honestly  believe  that  the 
moon  causes  our  tides?  Or  that  there  really 
have  been  ice  ages?  Or  that  there  is  a  gravity 
force?  Or  Ehai  there  ever  was  a  Big  Bang?  Or 
black  holes?  An  expanding  universe?  Or 
hundreds  of  fundamental  particles?  Or  that 
the  earth's  magnetic  field  has  reversed  itself? 
Or  thai  we  have  the  field  because  the  earth  is 
a  big  magnet?  Or  that  volcanos  are  caused  by 
leaks  from  the  eanh's  molten  interior?  Or 
that  the  transmutation  of  elements  is  either 
impossible  or  difficult?  Thai  the  speed  of 
light  is  constant?  That  objects  of  dilferenl 
weights  drop  at  the  same  acceleration  in  a 
vacuum?  Or  that  the  ice  cap  over  Antarctica 
is  millions  of  years  old? 

Ren£  docs  a  masterful  job  of  tackling 
things  scientists  (he  calls  them  science  phi* 
losophers)  and  most  of  the  rest  of  us  have 
been  taught  to  accept  as  facts  and  laws^  re- 
ducing them  to  exploded  theories.  If  you  arc 
a  heavy  believer  in  the  authority  of  the  scien- 
tific esiablishment  this  is  a  book  you'd  belter 
not  read,  just  as  his  moon  book  is  t>est  not 
read  by  people  who  are  true  believers  in  the 
honesty  of  our  government. 

For  instance,  when  I  got  a  call  from  Len 
WA21HI  about  his  efforts  to  help  get  the 
word  around  on  the  Beck  blood  purifier,  I 
mentioned  the  NASA  book  to  him  [Uid  he  got 
a  big  laugh  out  of  it.  April  Fool,  right?  So  I 
suggested  he  stop  reacting  for  a  moment  and 
think.  Remember  the  photos  and  movies  of 
our  astronauts  walking  on  the  moon  and  the 
footprints  we  could  plainly  see?  Sure.  Well, 
have  you  ever  walked  in  hot,  dry  sand?  You 
don't  leave  any  footprints,  just  dents.  It  lakes 
moisture  to  hold  sand  or  dirt  in  place  to  leave 
a  footprint  and  the  moon*s  surface  is  about 
250"^?  during  the  two-week  day,  so  it  is  as 
dry  as  anything  is  ever  going  to  get.  It  cer- 
tainly is  not  going  to  register  footprints.  Un- 
less moon  dirt,  unlike  any  other  din,  dust,  or 
sand  ever  discovered,  has  some  magical 
properties  which  bind  it  together,  allowing 
individual  grains  to  stick  to  each  other. 

Len  squirmed  and  then  said  that  obviously 
moon  dirt  is  differem.  It  holds  footprints  and 
tire  tracks.  Sure,  and  to  hell  with  facts.  I 
hung  up,  chuckling. 

Ren^  cites  dozens  of  solid  reasons  why 
nobody  has  yet  been  able  to  visit  the  moon. 
After  reading  this  book  you'll  have  some- 
thing to  talk  about  on  the  air  besides  all  that 
money  you  put  into  your  big  antenna. 

Both  the  NASA  expose  and  the  Skeptic 
book  are  $25  (plus  $3  s/h)  from  Radio 
Bookshop.  I'll  be  surprised  if  you  don't  add 


both  of  these  to  your  list  of  the  mortiail^btng 
books  you've  ever  read. 

Rent's  ideas  tie  in  with  what  I've  learned 
recently  from  other  books  on  my  recom- 
mended list,  such  as  The  Big  Bang  Never 
Happened^  by  Eric  Lemer,  Footprints  of  the 
Gods,  by  Graham  Hancock,  and  so  on. 

Maybe  youWe  watched  some  of  the  recent 
TV  exposes  of  the  way  the  pharmaceutical 
comp^ues,  in  conjunction  with  the  AM  A, 
FDA.  NIH,  WHO,  and  so  on  have  covered 
up  inexpensive  and  cffecijve  cures  for  ulcers 
and  epilepsy.  If  so,  you  can  understand  why 
I'm  reading  every  book  I  can  find  on  alterna- 
tives to  the  currenl  sickness  repair  system, 
and  perhaps  why  [  have  less  and  less  faith  in 
authority  figures.  And  that  particularly  holds 
for  Ph.D.s  and  our  beloved  government.  I 
suppose  1  should  have  been  warned,  since 
Ph.D.  stands  for  a  doctor  of  philosophy,  not 
science. 


Little  that  I  was  taught  about  science  in 
high  school  and  college  has  stood  the  test  of 
time,  I  was  taught  that  our  solar  system  got 
started  when  another  sun  passed  close  to 
ours  and  sucked  off  the  stuff  making  the 
planets.  And  my  college  physics  classes 
never  once  mentioned  quantum  mechanics. 

Say,  I  hope  you  arc  enjoying  being  with 
me  on  my  adventure  into  learning  about  our 
universe,  healthy  and  so  on.  I've  always  found 
it  exciting  to  learn  new  things,  and  I  have  this 
drive  to  share  the  things  1  enjoy  with  as  many 
others  as  I  can.  Amateur  radio  has  provided  me 
with  endless  adventure  as  I've  learned  about 
one  new  mode  after  another.  I*ve  had  a  ball 
DXing,  DXpediiioning,  and  contesting.  Fm 
frustrated  at  failing  to  get  our  Techs  to  upgrade 
and  experience  the  thrill  of  working  a  VK 
or  ZL  on  75m  phone,  or  the  fun  of  making 
contacts  through  our  hani  satellilcs. 

ConHnued  onpctge  23 


CALL  TOLL  FREE 

(800)  292-771J 
So  Habla  Espanol 


C&S  SALES 

EXCELLENCE  IN  SERVICE 


Af  FOROABLE.  HtGH  QUALrfV  ELENCO  OSCILLOSCOPES 

2  YEAR  WARRANTY 


STANDARD  SERIES 
S-1^5  25MHz   S335 
4QMHI   S489 


S-t340 
Features: 

-  TV  SyflC 

*  1  mV  5#naitlinly 


*  H'gh  Lwmlriflr>c#  fi'  CRT 

*  CompkHfii  Schematic 

*  l^»a  mutih,  much  mot*!! 


^  FfftEE  probes  Iffdwdwi  wm  wai  acop*IJ 


DELUXE  SERIES 

S-1330  25MHz  S439 
S-1345  ^iMHz  S569 
S-iaeo  60MHz  $759 

Features: 

-  DiiByadS#*ap 

■  AuiD-mitk:  Dmippi  Finder 
*  2  Afa  MpeiiiitaHiini 

■  BuH-ii  CanpOfrt  T«t 

-  PliA  M  of  Ih*  tumwm  of  tfw 


*  OuftI  i»rwv  bmw 

*  liiuminttttt]  inftemal 


B&K  2MHz  Function  Cenerator  Moder40i0 

—       *1 95." 


-  0.2Hz  \o  2MHz 

■  Sino.  Sqitare.  Tn«ngl«. 

■  variatdQ  DC  otfi*i 


Fluke  Multimeters 

70  Series 

...,tft7.&0 

.„ $135  CKJ 

♦  •■-**>■  -  ^'  -J-"-  v-^ 

*  il  M  '9  ^    ■  •  W  W  Wt^^^f 


MdUi>I  tdii 
Model  7311 
Modtit  7511 
Model  7711 


Mo4^  as .  . 


4^  *  *  *  •   ►  - 


t23S.O0 

saas.DO 


M-170CI 

Digital  Multjmeier 


11 


IP 

UL- 


t 


42. 


95 


Modei  IVI'6000 

Fflilurti  Compuiir  inlvrfAci  and  lollHATe 


+  Tit  vogk: 


WRITE  FOR  A 

FREE  60  PAGE 

CATALOG! 


Four  Functions  in  One  (nstryment 

F«atLV*>: 

•  One  inslrumoftt  «Mtti  tour  lesl  WKJI  wv^- 

►  1 .3GHi  FraquonK^y-  Counter 
^j^     *■  2UHz  Swoop  Funcljon  Gohcmlor 
j^  *  Digital  Mulllniotcf 

*  Ogttai  Triple  Fowof  Supply 


Model  XP  561 

4  FiiJIy  Ftftgiflated  Powef  Supplies  (fi  One  Unit 

Ideal    for    laboratories,  ., 

service  shops  and  hob- 
byists. 


85 


B&KMfiffei  1688 

HkQh  Currsit  (26  umpj  Pomet  Supply 

VltrMtUP  3-HVQC 


249. 


95 


1»3GHz  Universal  Cgunter 

Modei  F"1300 


99. 


95 


Kit  Corner  aver  100  Itlts  available 


XK-550  Digital  /Analog  Trainer 


Elenco's  actvancsd  designed  Digital  /  Ar^alog  Trainer  Is  tp^ci^llv 
designed  lor  sc^ipddJ  proiocts.  ft  is  built  on  a  single  PC  board  for  man- 
mum  nafabiltr-  ^  tnctutto*  5  bull^<if1'  powef  suppliers  a  functian  genir- 
any  mWi  QoninucMsiy  aiWie,  trtsiguiaf  whI  squAi»  wmim  tarme. 

IIC-550 

Assembled  and  Tested 


Model  AR-2N6K 


2  nrifltef    €.  mfller 
Am^!$uf  Radio  KjI 


■34. 


95 


M-2665K 

Pigpicil  MuM  I  metier  Kit 


$ 


54 


T^JIV 


9S 


i4itim"i^£ 


Model  AM/FM*108K 
AM.FM  Tranft(stor  HstiMo  Kit 


29. 


95 


TT-400K  Telopttone  Anaiyiof  Krt 


19. 


95 


169. 


95 


XK-550K  '  KH 
95 


139 
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Tool  a  and  meter 
shown  optional 


WE  WILL  NOT  BE  UNDERSOLD 

UPS  SrtlPPIItG    «  STATES  S% 
OTHERS  CALL  ^SS  (n*u  /  SiS  masL  J 
ILHES,e%TAX 


C&S  SALES,  INC. 

150  W.  CARPEHTER  AVEKUE 

WHEELING.  IL   6CI090 

FAX:   (847)  S41  99<M   {«47)  54 1-071 Q 


IS  DAY  MONEY  BACK 
GUARANTEE 

FULL  FACTORY  WARRANTY 

pncn  iuu^  t  to  ei**»»sE  wnHour  nonet 
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Numb&r  22  an  your  TfiilicA  card 


Upgrading  Your  Transmatch 

Make  your  buddies  sick  with  envy  by  adding  a  Ten-Tec  tuning  bridge. 


Dan  Hall  KJ7FX 
7819  N.E.  128th  Ave. 
Vancouver  WA  98682 


Much  to  Wayne's  chagrin,  any 
regular  listener  un  the  ham 
bands  will  find  out  in  short  or- 
der  that  the  hoi  topic  of  conversation 
most  evenings  is  equipmem,  and  of  all 
the  equipment  thai  hams  love  to  talk 
about,  antennas  arc  number  one.  If  you 
listen  long  enough  you  will  also  find  out 
that  there  are  really  only  two  basic  types 
of  hams:  those  who  buy  the  biggest,  lali- 
est,  and  most  expensive  antenna  systems 
their  spouses  and  iheir  communities  will 
allows  and  then  talk  about  them  inces- 
santly; and  those  who  don't,  and  talk 
about  thm  incessantly.  I  fall  into  the  lat- 
ter group.  There  are  a  variety  of  reasons 
for  this,  not  the  least  of  which  is  that  Tm 
a  ham  because  1  love  to  build  things,  and 
antennas  are  among  the  few  pieces  of 
gear  that  won't  cost  an  arm  and  a  leg  to 
fool  with.  Besides,  they  can  be  as  simple 
or  as  complex  as  your  moihcr*in-law.  In 
other  words,  any  idiol  can  build  one — 
even  I  can. 

When  I  first  began  to  experiment  with 
odd  bits  of  wire  on  slippery  rooftops.  1 
was  fortunale  enough  to  own  one  of 
those  remarkable  liiilc  radios  from  Japan 
that  included,  among  other  extraordinary 
features,  a  Hitle  biitv  antenna  tuner 
thai  would  whir  and  growl  and  click  its 
way    Lo  a  perfeci    match   betwxxn   its 


Photo  A,  hLshtIi  I  he  relay.  RCA  powiT  jack, 
and  a  fuse  on  the  back  panel  of  the 
transmatch. 
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tiansmission  line  and  my  rooftop  cre- 
ations* Alas,  as  the  last  sunspot  peak  be- 
gan to  wane  I  was  forced  back  onto 
resonant  antennas,  first  by  the  addition 
of  a  linear  amplifier  and  second  by  trad- 
ing up  to  a  transceiver  with  a  bit  more 
basic  receiver  performance.  I  now  drive 
a  new  American  rig  thai  doesn't  have 
one  of  those  fancy  tuners.  Oh  well. 

Clearly  what  was  required  here  was  an 
external  transmatch  of  some  sort  so  that 
I  could  deliver  all  those  gobs  of  power  to 
my  loops  and  longvvires  and  wijidoms. 
The  big  shock  came  when  I  began  to 
price  automatic  antenna  tuners  for  kilo- 
watt stations,  I  hoped  there  was  a  less 
painful  way... and  there  was. 

Tuning  a  traDsmatch 

I  had  known  for  some  time  that  an  or- 
dinar}'  noise  bridge,  of  the  type  used  to 
measure  the  impedance  of  an  antenna 
circuit,  could  he  used  as  an  aid  to  tuning 
a  transmatch.  You  will  recall  thai  these  de- 
vices, available  commercially  and  de- 
scribed numerous  times  in  amateur 
publications,  inject  a  noise  signal  into  a 
bridge  circuit  comprised  of  an  unknown 
antenna  impedance  and  a  variable  capaci- 
tance in  scries  with  a  variable  resistance. 
While  listening  to  the  noise  at  Uie  irans- 
ceiver,  you  adjust  the  variable  capacitor 
and  resistor  until  a  sharp  null  is  obtained. 
then  read  the  calibrated  values  of  these 
components  and  modily  the  antenna  to 
suit.  If  you  substitute  a  50  fi  resistor  for 
the  \ariable  R/C  devices  and  insert  a 
transmatch  in  series  with  the  unknown  an- 
tenna impedance  in  tliis  circuit  you  will 
have  created  a  great  aid  to  tuning  a 
u^ansmatch.  Now  you  simply  adjust  the 
variable  portion  of  the  unknown  arm  of  the 
bridge  until  the  nuil  is  obtained.  The  trans- 
ceiver will  then  be  looking  into  a  50  n  load. 


All  of  this  without  emitting  a  lot  of 
rude  and  offensive  signal  onto  already 
crowded  bands!  This  was  important  to 
me.  With  one  or  two  possible  excep- 
tions, there  is  nothing  quite  so  annoying 
as  a  tuner-upper  doing  his  thing  right  in 
ihe  middle  of  an  ongoing  QSO  or  net  op- 
eration. Even  more  irksome,  perhaps,  is 
the  knowledge  that  the  guilty  party  has 
probably  followed  the  old  admonition  lo 
move  a  little  off  frequency  to  tune  up; 
he's  not  going  lo  be  bothering  his  bud- 
dies a  bit,  but  doesn't  mind  dumping  a 
little  QRM  on  the  other  guy  as  long  as 
it's  anonymous. 

The  Ten-Tec  bridge 

So  along  comes  TKits.  a  division  of 
Ten-Tec,  with  a  new  product  line  thar 
serves  up  a  simple  circuit  on  a  board, 
complete  w  ith  parts  for  stuffing  and  an 
excellent  instruction  manual,  at  rock- 
botloni  prices.  I  thought  that  their  kit 
#1051,  a  "Transmatch  Tuning  Bridge" 
and  my  old  Murch  L5  kW  "Ultimate 
Transmatch"  ought  (o  team  up  for  the 
perfect  ''almost  automatic"  antenna 
tuner  They  do,  and  it  works  terrific! 

Tlicre^s  a  phrase  I  first  encountered  in 
the  works  of  Lewis  Carroll  that  ring  true 
for  any  project  of  this  sort:  ^'Bcgin  at  the 
besinninH.  then  coniinue  on  until  the 
end,  then  stop!"  Having  said  that,  how- 
ever,  there  are  a  few  w^ords  of  caution 
and  encouragement  and  some  advice  of 
a  general  sort  that  I'd  like  lo  impart  by 
way  of  preparation  for  the  journey,  Fir^.L 
just  about  any  antenna  tuner  would  be 
suitable  for  this  project,  as  long  as 
there's  some  extra  room  to  mount  the 
circuit  board  and  its  interface  to  the 
tuner  "under  the  hood"  Secondly,  if 
you're  made  like  most  of  us  you  are 
probably  a  little  uneasy  about  poking 


I 
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Neueb  shv  die 

Continued  frvm  page  21 
Seleaium 

As  I  read  the  latest  stack  of 

dub  newsletters  I  kept  seeing 
obits  for  local  hams  who  have 
died  of  heart  failure  or  stroke. 
Veterinarians  solved  that  prob- 
lem for  animals  decades  ago. 
Farm  animals  don't  die  of  heart 
attacks  or  strokes.  Farmers  add 
pellets  with  the  minerals  which 
are  missing  from  today's  crops 
to  their  animals*  feed.  But  don't 
ask  your  doctor  about  preventative 
medicine,  vitamins  or  minerals — 
they^ie  not  his  field  If  dodcxs 
wene  taught  anything  about  health 
maintenance  instead  of  just  about 
repairs  they  wouldn't  be  dying  an 
average  of  1 7  years  younger  than 
the  rest  of  us. 

They're  taught  how  to  treat 
symptoms. 

Cows,  pigs  and  horses  don't 
die  of  heart  attacks  or  Alrfietmer^s 
because  farmers  gi\'e  them  the  min- 
eraJs  they  need  with  thetr  feed  Well, 
that^s  something  for  you  to  think 
about  as  the  ambulance  rushes 
you  to  the  emergency  room. 
l^at  old  ounce  of  prevention.  Or 
more  likely,  50  mg  of  selenium 
or  some  other  missing  mineral 
thars  critically  important  to 
your  body's  function. 

No,  Vm  no  MD,  nor  even  a 
DVM,  so  1  don't  ask  you  to  be- 
lieve me.  But  I  recommend  thai 
you  do  your  homework  the  way 
I  have.  I  realize  that  you  may  not 
have  much  time  to  read,  what 
with  your  time  on  the  air,  a  little 
time  at  work,  watching  ball 
games  and  sitcoms  —  all  mak- 
ing you  a  living  example  of  the 
boiled  frog  syndrome:  If  you 
drop  a  frog  into  boiling  water, 
he*]I  jump  right  out.  But  if  you 
put  him  in  warm  water  with  a 
fu^e  under  it  he*  11  enjoy  the 
warmth  until  he's  boOed. 

And  that's  the  way  it  is  with 
our  smoking,  using  drugs,  and 
eating  food  thai  tacks  the  basic 
mineials  and  vitamins  our  bod- 
ies developed  dependencies  on, 
over  millennia  of  design.  Our 
bodies  were  designed  to  work  on 
raw  wild  foods.  They  were  never 
designed  to  cope  with  coffee  and 
doughnuts  or  Big  Macs  and 
fries.  So,  either  we  have  to  fig- 
ure some  way  to  get  our  bodies 
the  materials  they  need,  or  settle 
for  half  a  life.  The  expression 
"You  are  what  you  eat,"  is  right. 

Tlie  Silent  Keys  column 
doesn't  explain  what  SK'd  the 
recipient   of  this    final   ARRL 


Awards  but  club  newsletters 
usually  go  into  more  detail.  Tm 

still  disappointed  at  reading 
about  hams  who  have  done 
much  for  the  hobby  only  in  club 
newsletter  obits.  What  a  shame! 

For  instance,  in  the  "Badger 
State  Smoke  Signals"  there  was 
a  very  nice  obit  about  Travis 
Baird  W9VQD.  Travis  stroked 
out  (a  mineral  lack).  He  was  into 
music,  opera,  speed  skating, 
photography,  sailing,  footbalU 
computers,  the  violin,  ATV,  and 
so  on.  Now  he's  gone. 

Twenty  of  the  73  books  on  my 
list  of  "books  you*  re  crazy  if  you 
don't  read**  are  health  oriented. 
The  most  important  is  Maximize 
immunity  by  Dr.  Bruno  Comby,  I 
got  a  fax  from  him  this  morning 
saying  he's  planning  on  moving 
to  the  US  to  establish  a  healthy- 
living  community.  If  you  read 
The  Secrets  of  fhe  Soil  another 
of  my  rKTommended  books, 
you'll  find  out  how  to  grow  food 
that  has  the  missing  minerals. 

Ever  since  the  invention  of  the 
flush  toilet  we've  been  getting 
rid  of  the  minerals  in  our  crops 
instead  of  refertilizing  our  fields 
with  them,  as  people  did  up  until 
this  century.  Now  we  use  chemi- 
cals as  fertilizer  and  we* re  suf- 
fering the  consequences. 

Hmm,  1  wonder  how  many  of 
you  grew  up  in  the  country  with 
a  backhouse  and  had  to  shovel 
out  the  privy  every  spring?  My 
family's  farm  in  Bethlehem,  NH, 
had  no  running  water  and  no 
electricity,  so  I  know  what  it  is 
to  take  a  flashlight  out  to  the 
privy  in  back  of  the  bam  at  night 
in  the  rain.  And  there  was  no 
heal  until  the  first  one  up  (me) 
started  the  fire  in  the  kitchen 
stove  with  newspaper,  kindling, 
and  some  kerosene  to  get  the 
wood  going  fast.  And  another 
fire  in  the  living  room  fireplace, 
when  it  was  really  cold.  While 
the  stove  was  warming  up  Td  re- 
fill the  kerosene  lamps.  The 
stove  had  a  water  tank  at  one 
end,  so  once  the  water  was  warm 
enough  Td  scoop  some  out  into 
a  five-gallon  watering  can. 
Then,  in  the  summer  kitchen,  out 
by  the  woodpile,  Td  hoist  the 
can  over  my  head  with  a  pulley 
and  take  a  fast  shower.  That  part 
of  the  house  was  unheated  by  the 
stove,  so  five  gallons  of  water 
was  plenty, 

America  At  War! 

Short    quix:    What    is    the 

most  expensive  war  in  American  , 
Continued  on  page  27 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  '^^^^ 

>10  Watt  pep 


Transcefver 
Only  $499 

Made  in  USA 


@^ 


•  •ft 


Full  Color 
and  sound 
Snow  free  Hrie  of  sight  DX  is  90  miles  -  assuming 

14  dBd  antennas  at  both  ends,  10  Watts  in  tinis  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV,   Use  any  home  TV  camera  or  camcorder  by 

plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  no  computer 
or  other  radios  necessary,  it's  that  easyl 

TC70-10  has  adjustable  RF  out  (1  to  >10vy  p.e.p.)  and  sync 
stretcher  to  properly  match  RF  Concepts  4-110  or  Mirage 
D1010N-ATV  amps  for  1 00  Watts  p.e.p.  Specify  439.25,  434.0. 
427,25  or  426.25  MHz,  2nd  >ctaJ  add  S20.  Hot  GaAsfet  downcon- 
verter  varicap  tunes  whole  420-450  MHz  band  to  your  TV  ch3- 
Transmit  and  camera  video  monitor  output.  7.5x7.5x2.7'. 

Transmitters  sold  only  to  licensed  amateurs,  tor  legal  purposes, 
verified  in  tfie  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

Everything  you  need  for  400,  900  or  1200  MHz  ATV. 


(81 8)  447^565  M-Th8am-5:30pmpst   Visa,  MC,  UPS  COD 
_  ^    _,  cr^XDriMir^e  ^'"^"^  tomsmb^aoLcom 

r-U,    CUCU  I  riUIMIUO  24  Hr  FAX  (8t8)  447-0489 

2522  Paxson  Lane  Arcadia  CA  91007 
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EIectronics  Eugene.  Oregon  97402  ^arSP.  vU 


Control  your  home 
from  your  radio! 


The  AutO'KaII®AK-16 

DTMF  Controller  Board 

features  16  rday  driver 
outputs  ^nd  DTMF  to  X-1D 
hou&e  control  c^pabifityl 
U^ing  your  radio  keypad,  you  can  control  either  ths  relay 
outputs^  X-10  modules^  or  both!  X-10  opermt^on  re<\ulree  the 
PL -513  Power  Line  Interface  ($20).  The  AK^-IA  mates  readily 
with  our  RB'ifl  {$99)  or  RB-16/1  ($149)  rel^y  board&.  The 
0-12  digit  security  code  \&  ueer  proqmmable  uelng  your  DTMF 
keypad-  Additional  features  include  reprogramable  CW  ID  ^nd 
several  modea  of  operation,  Including  two  with  CW  response 
tones.        Pnnted    circuit    boand,    as&emblad    Bnd    t^stfi^i. 

VrsA,   MasterCarH,  Americajm  Express,   Discover  CarcI 
COD     ON     CfssU     OR     Money     OrcIer     bAsis     onIv 

S/H:  S6  USA;     SIOCA^dA;     SI  5   FoREJqN,    COD:   $5 

Price  and  Specifications  are  subject  to  change  wfttiout  notice 

Orders:  (800)  338-9058 

Info:  (541)  687-2118   Fax:  (541)  687-2492 
Se  Habia  Espahol.  Pida  for  Oor\  Moser. 

http://www.motron.com 
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Photo  B.  Insialt  the  switch  on  the  fmnt 
panel 

holes  in  Uie  trom  panel  o(  a  piece  of  fag- 
tory-built  gear.  Don't  he.  There  aren't 
many  genuine  collectors'  items  oyl 
there,  and  if  you  had  one  you  would  al* 
ready  know  it.  Besides,  we  are  going  to 
do  an  ahsolutcly  superb  job  of  this  and 
will  actually  increase  the  value  of  the 
piece.  Finally,  and  this  is  very  iniporianl, 
there  h  an  even  older  saving  that  goes 
something!  like  "One  cannol  make 
chicken  soup  oul  of  chicken  manure/' 
We  will  need  to  be  willing  to  acquire  a 
few  new  tools  if  our  finished  project  is 
to  have  the  qualify  that  we  desire.  See 
the  sidebar 

The  fir^l  thing  I  noticed  as  1  unpacked 
the  kit  wai  that  Ten-Tec  had  gone  to 
great  pains  to  provide  decent  documen- 
tation. Over  the  years  I  have  assembled  a 
number  of  projects  that  were  hailed  as 
marvelous  in  advcnising  copy,  but 
proved  to  be  largely  design-and-build 
efforts  when  ihey  hit  the  bench.  Not  so 
the  TKil!  The  instruction  manual  re- 
minded me  a  bit  of  the  old  Heath kil 
manuals:  offset  printed,  well  organized, 
and  intended  to  be  a  permanent  addition 
to  the  shack  library.  If  I  have  any  hone  at 
all  10  pick  with  ix^  authors,  it's  that  ihey 
cither  failed  to  recognize  or  forgot  to 
mention  that  the  tuning  bridge  will  not 
work  if  your  receivers  noise  blanker  is 
engaged;  iis  manufacturer  actually  in- 
tended il  to  be  ihai  way,  Mash  the  old 
N.B.  off  button,  however,  and  you'll 
have  an  abundance  of  noise  that  you  can 
tunc  by.  in  any  case,  read  the  manual 


thorou^hh'  and  use  the  check-off  formal 
as  you  work  through  stuffing  the  board. 
Trust  me- follow  this  advice  and  you'll 
have  far  less  trouble  to  shoot  later  and 
you'll  have  a  more  enjoyable  experience 
to  boot, 

Assembly 

Before  stuffing  the  board,  you  should 
lift  the  hood  on  the  old  transmatch  and 
find  out  what  kind  of  room  we  have  for 
parts  placement  This  m  important  step, 
by  the  way,  not  only  for  this  project  but 
for  any  that  you  may  take  on.  Pve  had  a 
number  of  discouraging  setbacks  over 
the  years  when  my  impetuous  nature 
urged  me  to  leap  forward  before  Td  even 
determined  in  which  direction  forward 
lay!  Planning  is  more  important  to  a  sat- 
isfying outcome  here  than  even  the  most 


ting  when  the  contacts  are  a!  rest.  By  the 
way,  you  may  want  to  avoid  using  a  re- 
lay socket  here.  It  will  only  add  unneces- 
sary cost  and  bulk  in  the  installation. 
You  can  firmlv  attach  the  relav  to  the 

■r  V 

case  with  silicone  adhesive  and  then  sol- 
der directly  to  the  pins  (see  Photo  A). 

While  in  the  neighborhood  of  the  back 
of  the  case,  give  some  thought  to  how 
you  will  power  the  circuit  board  and  the 
relay  (if  used).  Though  a  9  volt  battery 
can  certainly  be  used,  most  of  us  have  a 
source  of  13.8  volts  around  the  shack 
with  enough  extra  juice  to  power  a 
project  like  this  easily.  I  use  RCA  ty^ 
jacks  and  plugs  for  low  voltage  DC  at 
my  station,  with  good  results.  Inexpen- 
sive audio  cables  are  handy  for  feeders 
to  \  arious  gear;  just  make  sure  that  ev- 
erything is  plugged  in  properly  before 
powering  up,  and  that  each  source  jack 


"^'There  is  no  surer  way  of  letting  the  smoke  out  of  one  of  these 
little  ICs  than  sticking  it  in  the  holes  with  the  notch  at  the 

wrong  end. 


f^ 


Photo  C.  The  chnili  board  mounts  on  the 
hack  of  the  from  piineL 
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perfectly  soldered  joint.  We  can  easily 
re-solder  a  cold  joint  but  it's  always 
tougher  to  rip  il  all  out  and  start  over 
when  we've  made  a  haphazard  start.  In 
any  case,  start  by  taking  stock  of  the  to- 
tal number  of  components  and  their  pos- 
sible locations  within  the  unit. 

You  will  have  to  decide  whether  to  use 
a  relay  or  a  heavy  duty  switch  to  transfer 
between  the  tuning  and  transmiuing 
functions.  The  decision  was  easy  in  my 
case;  I  already  had  the  relay.  Bear  in 
mind,  though,  that  using  manual  switch- 
ing will  require  that  you  route  high 
power  RF  to  some  point  in  the  case 
where  the  switch  can  be  located  so  as  to 
allow  easy  manipulation  of  its  handle. 
It's  not  as  easy  as  it  sounds^  but  it's  ccr- 
tainly  possible  given  some  care  in  the  j 
routing  ol  RG-8,  D(5n't  use  RG-58  or 
other  mini  types  in  this  application;  they 
may  not  handle  the  high  voltages  typi- 
cally found  inside  transmatches.  On  the 
other  hand,  use  of  a  relay  should  allow 
placement  of  the  transfer  function  di- 
rectly adjacent  to  the  input  jack  from  the 
transmitter.  TTie  wiring  diagram  in  the 
instruction  manual  illustrates  die  appro- 
priate hookup.  Use  the  normally  closed 
contacts  for  the  transmit  mode  and  don*l 
worry  about  the  relay  coming  apart  here; 
we  are  not  switching  RF,  only  transmit- 


is  adequately  fused.  In  any  case,  drill  a 

hole  in  the  back  panel  of  your  luncr  to 
accommodate  whatever  power  jack  you 
decide  to  use.  Be  careful  not  to  drill  into 
any  components  within;  use  a  wood 
block  if  necessary  to  shield  stuflf  from 
accidental  puncture.  It*s  amazing  how 
deeply  a  1/1 6th  pilot  bit  can  penetrate 
before  either  pain  or  dismay  can  per- 
suade the  brain  that  a  puU-huck  response 
is  in  order. 

Now  that  you  have  power  it's  time  to 
locate  and  Install  the  power  switch.  The 
switch  1  used  is  a  two-pole  unit  so  that  I 
can  energize  the  transfer  relay  and  the 
circuit  board  with  a  single  handle.  It  can 
be  located  at  any  convenient  point  on  the 
front  panel.  Notice  that  most  of  these 
small  switches  have  a  tiny  indexing 
groove  on  the  barrel  thai  is  supposed  to 
key  into  a  lab  protniding  Irom  the  cir- 
cumference of  the  hole  cut  to  accept  it, 
(What?)  Never  mind.  I  don't  know  any- 
one who  has  one  of  those  punches.  Just 
drill  a  tight  round  hole  and  use  the  hard- 
ware  that  came  with  the  switch  to  make 
the  most  secure  fit  that  you  can.  The 
object  here  is  to  keep  the  thing  from 
spinning  in  its  hole  so  that  you  don^t 
know  which  way  is  on.  A  dab  of  silicone 
adhesive  on  either  side  of  the  switch 
body  will  keep  things  snug.  Use  great 


If  you  arc  reading  this,  you  no 
doubt  have  acquired  over  the 
course  of  your  life  a  conglom- 
eration of  tooh  with  which  vou 
amaze  everyone.  You  can  per- 
form such  stunts  as:  extracting 
an  errant  toothpaste  cap  from  the 
depths  of  3  bathroom  sink  drain, 
replacing  an  electric  light  buib 
from  the  from  of  an  an  to  mobile* 
or  inadvcrtcElly  flipping  the  odd 
hamburger  patty  from  ihe  back- 
yard griil  into  range  of  the  fam- 
ily Rottweiler.  These  tools  will 
not  do.  We  will  noi  be  Lightening 
screws  here  with  a  butter  knife. 
If  one  truly  aspires  to  be  a 
genuine,  true  bltie^  Double 
Throwdown  Electronical  Wiz- 
ard^ then  one  must  acquire  a 
simple  kit  of  quality  tools. 
Rather  than  try  to  describe  every 
item  that  should  comprise  this 
kitt  I  will  profile  a  few  that  1 
have  found  helpful,  if  not  essen- 
tial, for  a  project  of  this  type. 

The  first  tool  on  mv  "must^  list 
is  tdways  a  decent  multimeter. 
There  is  only  one  brand  to  buy,  as 
far  as  Vm  concerned,  and  that's 
Fluke.  It*s  probably  not  kosher  to 
plug  a  brand  tike  this,  and  there 
are  probably  other  good  ynits  out 
there*  but  that's  my  opinion  and 
ril  stick  to  iL  They  arc  spendy 
when  new,  but  are  available  rea- 
sonably on  the  used  market  1  ry 
ihe  back  pages  of  7S  or  Ham 
Trader  Yellow  Sheers. 

Make  sometliing  to  hold  \ht  PC 
hoard  still  while  vou  stuff  it  or 
solder  components  in.  I  knew  a 
guy  who  didn*t  have  one  of  these 
and  he  is  now  a  Silent  Key!  Hon- 
esily,  you  cannot  stay  sane  and 
complete  a  project  like  this  with- 
out  something  that  performs  this 
ftjnction.  Get  a  piece  of  l/4-inch 
steel  rod  about  10  inches  long. 
Bend  a  90"^  turn  about  2  inches 
from  one  end  of  it  and  jam  the 
other  end  into  a  hole  dnllcd  in  a 
block  of  wood.  Use  a  hose  clamp 
to  fasten  an  ordinary  spring  clip 
to  the  end  sticking  up  and  you're 
done.  These  clips  are  called 
*^*Pony  Clamps"  and  they  are 
available  in  Lhe  woodworking 
section  of  large  hardware  stores* 


Tool  Acqufsition  Program  for  the  Beginner 


Send  me  SI 2  and  Fll  round  this 
stuff  up  for  you.  If  you  feel  like 
yon  just  can't  handle  tt,  send  rae 
$32  and  Til  send  you  the  com- 
pleted work  clamp.  Take  heed, 
though,  Vm  making  an  enor- 
mous profit  here,  on  something 
you  coidd  easily  do  yourself. 

Ever  notice  how  a  drill  hii 
worms  around  all  over  the  face  oi' 
yoiu' work  before  it  decides  to  dig 
in  and  perform  its  function? 
Or  after  having  drilled  the  holes 
for  a  row  of  indicator  lights,  you 
discover  that  they  look  like  a 
tinv  slalom  course  laid  out  on 
your  panel  front?  The  only  way 
I  know  of  to  achieve  acceptable 
results  when  fabricating  the 
sheet  metal  for  a  project  is  to 
carefully,  thoughtfully  lay  out 
each  penetration,  and  then 
double-check  each  part  for  fit 
and  clearance  inside  the  case. 
Then  get  a  spring-loaded  center 
punch.  To  use  one,  place  the 
hardened  tip  exactly  where  you 
are  going  to  drill  your  hole  and 
then  press  dowu  firmly  until  the 
escapement  mechanism  lets  go 
inside,  V^ojW/ A  perfectly  cen- 
tered punch  mark  to  guide  the 
pilot  biL 

Now  about  those  holes.  Any 
hole  drilled  through  a  chassis 
starts  life  as  a  l/l6th-inch  diam- 
eter pilot  hole  and  increases  size 
by  stages  until  the  proper  fit  is 
achieved.  Take  a  look  at  Photti 
E,  The  two  tools  on  the  bottom 
are  known  as  step  bits  and  they 
are  invaluable  for  rapidly  pro- 
ducing just  the  right  hole  to  suit 
the  situation.  After  use,  wrap 
them  in  a  few  turns  of  electrical 
tape  so  that  they  won't  lose  their 
edge  roiling  amongst  all  the  de- 
tritus at  the  bottom  of  your  tool 
box.  The  third  device  from  the 
bottom  is  the  aforementioned 
spring-loaded  center  punch.  The 
tool  on  the  top  is  a  deburring 
tool,  or  a  countersiok.  All  right, 
as  a  countersink  it  leaves  a  little 
to  be  desired,  hut  it  does  a  whale 
of  a  job  knocking  dow^n  those 
razor-sharp  little  fuzzies  that  ad- 
here to  the  edges  of  a  freshly 
drilled  hole. 


PholQ  D.  Jlie  n'orkhench,  with  a  meten  soldering  iron,  censer  punchy 
an  equipmem  damp,  and  biis. 


Buy  a  decent  soldering  iron, 

or  make  a  cheap  temperaiurt: 
control  unit  for  a  cheap  solder- 
ing iron  by  using  an  ordinary  in- 
candescent  light  dimmer.  I 
bought  my  fancy  Weller  iron  at 
an  electronics  surplus  joint  for 
55.  Get  a  coaxial  cable  stripper! 
Mine  is  made  by  Corex*  has  re- 
pkiccLiML'  hkides,  and  cost  under 
S20.  Get  a  set  of  those  tiny  little 
jewelers'^  files.  If  yon  do  drill  a 
hole  slightly  off-center,  some- 
times you  can  gel  things  back  in 


hne  with  a  little  judicious  filing. 
Wear  safety  glasses,  please.  Tve 
taken  metal  particles  in  the  eye 
twice  in  my  life,  and  glass  heads 
on  one  occasion.  The  glass  bead 
incident  occurred  in  spite  of  the 
use  of  glasses.  Believe  nie.  what 
ihev  do  to  vou  down  at  the  cmer- 
gency  room  sucks  all  the  way 
through  to  the  end,  mn  to  tnen- 
tion  the  possible  consequences 
to  your  visioD  if  you>e  not  as 
lucky  as  I  was.  Be  sale  and  have 
fun. 


Phoia  E.  Center  punch  and  three  very  handy  dnll  hiu. 
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care  tightening  the  from  nut  to  avoid 
leaving  nasty  gouges  in  the  panel  face 
with  your  pliers  (see  Photos  B  and  C). 
Next,  you  have  to  decide  where  ihe 
circuit  board  goes.  A  nice  trick  is  to 
use  existing  hardware,  if  that's  pos- 
sible. You  may  be  able  to  fabricate  a 
couple  of  small  angle  clips  to  allow  at- 
tachment of  the  board  lo  an  existing 
component  mount.  Be  aware  that  you 
must  maintain  clearance  between  live 
parts  and  grounded  surfaces  here.  I 
used  common  standoffs,  available  at 
Radio  Shack^^,  but  have  frequently 
used  short  pieces  of  plastic  tubing,  cut 
to  length,  with  long  screws  to  match.  If 
you*re  fortunate,  you  will  have  enough 
room  on  the  floor  of  the  chassis  or  rear 
panel  to  mount  the  thing,  and  still 
route  ail  the  conductors  that  terminate 
there  smoothly.  Use  some  common 
sense,  though.  It  is  neither  desirable 
nor  necessary  to  make  elaborate  90*^ 
turns  everywhere,  just  to  lead  a  few 
wires  across  the  inside  of  a  piece  of 
gear.  You  will  want  to  follow  some 
sort  of  plan  that  keeps  things  together, 
takes  advantage  of  a  general  structural 
element  perhaps,  or  uses  those  little 
stickyback  pad  eyes  to  tie  things  down 
with  wire  wraps.  Should  you  choose  to 
install  the  board  against  the  backside 
of  the  front  panel  like  I  did,  there  is  a 
bonus  possibility  that  you  can  mount 
the  circuit's  LED  indicator  directly  to 
the  circuit  board  (sec  Photo  C).  If  you 
do,  just  make  sure  that  you  lay  out  the 
mounting  holes  and  the  LED  hole  us- 
ing the  board  as  a  template  before  you 
stuff  it,  Then  select  standoffs  of  a 
length  sufficient  to  allow  just  the  tip  of 
the  LED  to  protrude  through  the  hole 
in  the  paneL  Also,  remember  lo  solder 


the  LED  onto  the  side  of  the  board  op- 
posite the  rest  of  the  components, 
leaving  its  leads  as  long  as  possible. 
This  will  allow  access  to  the  adjust- 
ment pots  after  the  unit  is  mounted  in 
place. 

Go  ahead  and  stuff  the  board  now.  If 
you've  read  the  sidebar  you  know  how 
important  it  is  that  you  have  some  way 
to  hold  the  circuit  board  while  you  are 
working  on  it.  Follow  directions,  plac- 
ing the  parts  precisely  as  they  are  laid 
out  for  you  in  the  manual.  Pay  particu- 
lar attention  to  placing  the  right  stuff 
in  the  right  holes  in  the  right  direction. 
You  know,  it  never  ceases  to  amaze  me 
how  frequently  I  get  ICs  plugged  in 
the  wrong  way.  There  is  probably  no 
surer  way  of  letting  the  smoke  out  of 
one  of  these  little  devils  than  sticking 
it  in  the  holes  with  the  notch  at  the 
wrong  end.  If  you  do,  don't  worry.  The 
little  556  dual-timer  that  this  circuit 
uses  is  available  at  Radio  Shack  for 
about  a  buck.  Better  pick  up  two  ...and 
a  socket  in  case  your  luck  stays  bad,  I 
substituted  a  47  f2  resistor  for  R-12. 
(Actually,  it  turned  out  to  be  a  49  Q 
one  after  I  dug  through  the  drawer  and 
found  one  that  tested  a  bit  fat).  R-12 
would  normally  be  an  adjustable  resis- 
tor set  to  50  Q;  this  is  the  reference 
value  in  the  bridge  made  up  of  the  SO 
Q  input  to  your  transceiver  and  the 
tuner/antenna  combo. 

When  everything  is  on  board  and 
soldered  up  tight  it*s  time  to  attach  the 
various  conductors  that  are  needed  to 
wire  the  thing  together  The  kit  comes 
with  a  small  amount  of  RG-174  mini 
50  Q  coax  to  guide  the  RF  on  and  off 
the  circuit  board.  There  wasnM  enough 
to  complete  my  installation,  but  it  was 


available  locally,  so  I  was  able  to  pick 
up  more.  If  necessary  you  can  order 
some  from  your  favorite  mail  order 
supplier  Lay  in  a  fair  amount  of  it — it 
comes  in  handy.  Make  all  the  connec- 
tions lo  the  board  while  it  is  on  the 
bench.  I  chose  to  use  both  positive  and 
negative  conductors  for  DC  rather  than 
rely  on  chassis  ground  for  negative  re- 
turn. Leave  the  leads  long  so  that  they 
can  be  cut  lo  length,  tinned,  and  sol- 
dered up  tight  after  they  have  been  led 
to  their  locations  and  tied  snugly  into 
place.  The  manual  suggests  the  op- 
tional  placement  of  a  fuse  between  the 
transceiver  and  its  input  to  the  board* 
This  is  not  an  option!  Buy  a  fuse 
holder  and  put  it  in.  I  forget  now  and 
then  to  turn  off  the  tuning  bridge  be- 
fore transmitting.  This  is  not  good! 
With  the  fuse  in  place,  though,  there 
probably  won't  be  any  damage. 

Well,  have  fun — I  certainly  did.  Af- 
ter you  have  soldered  up  the  last  joint, 
I  take  a  few  minutes  to  verify  that  ev- 
erything is  connected  to  its  proper 
place.  When  first  powering  a  new 
project  I  usually  leave  the  cover  off 
and  keep  a  sharp  eye  out  for  those 
little  telltale  puffs  of  smoke  or  glow- 
ing wires  thai  indicate  a  problem.  With 
a  project  of  this  type  you  are  not  likely 
to  encounter  any,  but  if  you  do,  don't 
worry.  Nothing  on  this  board  is  diffi- 
cult to  find  locally  (with  the  possible 
exception  of  R- 1 2/1 3).  If  you  inadvert- 
ently transmit  into  ihe  bridge,  even 
with  the  fuse  protection,  and  it  quits 
working,  check  out  R-12;  you've 
probably  let  the  smoke  out.  Stick  a  47 
Q,  fixed  resistor  in  its  place  as  previ- 
ously mentioned  and  youVe  back  in 
business. 


TIRED  OF  GETTING  YOUR 
TAIL  KICKED  IN  THE  PILEUPS? 


Then  put  up  a  Raibeam  and  kick  some  back! 


im 
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■w"  T^&"  doofper  1^^ 


High  perfbrmarice  rr^orioband  beams  with  WATRATs  phenomertal  bt-periodlc  duQl  drtve  system 

Get  the  DX  edge  with  higher  gain  -  lower  radiation  angles  -  high  F/B  ratjo  -  Jower  noise,  plus  a  100% 
performanoe  guarantee  Da^ign&d  to  the  highest  sfaridards  and  manuractured  of  high  quafitv  aluminum 
with  stainless  steel  hardware,  all  of  our  antennas  are  built  lo  survive  and  are  raled  \o  2000  watts  PEP. 


Mod«l 


RB-206 
RB'40e 

RB-210 

RS.212 

RB-275 

RB-220 
RB-320 


Type 


2  el  6m 
4  el  Bm 

2eiiOm 

3  el  lOm 

4e4  10m 

2eJ  12m 

2el15m 

2«l17m 

2«l20m 
3  ^  20ni 


Boom  Wgt 
L«tt. 


Z1 

14  0 

360 
t2  9 
24 


50 


57 


3,25 
11,5 

25 


11 


13 


7  125     16 
25  J5     3a 


Turn 
r3di. 

m 


Wind 
load 


Price' 


S 
9  7 

86 
10 
14  75 


4,2 

17 

375 

55 


$129  95 
1249  95 

S199  95 
529396 
5349  95 


415       7,S       10 


1  9       %W&^ 


12  2S     2  25     5229,95 


14.5      3  0       $249  95 


175 
210 


3  3 
80 


S200  96 
$549,95 


•    Ordem  ter  US  must  include  530  00  ^ 
for  shfpping  &  handhng  ($50  00  for  RB- 
320)      Call  Of  wnt#  ior  OS  sAn  Info 


RAIBEAM  ANTENNAS  INTERNATIONAL      ^"*^^  *  informttton:      a  am-s  pm  mst 

563B  West  Alice  Ave.,  Glendale,  AZ  85302  (602)  931-91 35       Monday  -  Friday 


E-mail:  RAlbeam^ol.com 
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Nebeb  shv  die 

Continued  Jrom  page  23 

hfatory?  Il  is  a  war  that  cost  more  than 
WWII,  Korea^  and  Vietnam  combined. 
Hint.. .it's  one  wc  lost.  One  we  lost  in  a  big 
way.  One  Ihat  has  broughi  aboui  cataslrophic 
changes  in  our  country. 

Il*s  President  Lyndon  Johnson's  War  on 
Poverty.  Welfare.  Welfare  mothers.  Hey,  it*s 
your  money  your  politicians  are  doling  out. 
Over  $5  Irillion  so  far,  with  no  end  in  sight 

When  ihe  government  pays  women  wel- 
fare benefits  equivalent  to  SI  2  an  hour,  two- 
and-a-half  times  the  minimuni  wage,  in  New 
York  and  Washington,  not  to  work,  what  do 
you  think  this  does  to  wages  in  those  areas? 
To  be  **entitled"  to  this  largess  at  our  expense 
the  women  have  to  have  children... the  more 
the  betten..  no  job,  and  no  husband  who's 
woridng. 

in  39  states  welfare  benefits  are  equivalent 
to  about  $16,600  a  year.  In  eight  it's  over 
$20,000. 

Tvc  already  written  about  a  woman  with 
two  children  who  is  on  welfare  in  my  small 
New  Hampshire  town.  Her  food  and  apan- 
ment  are  provided,  plus  schooling  for  one 
child,  complete  with  a  paid  driver  to  ferry 
the  child  to  school  and  back  every  day*  The 
woman  is  bitterly  complaining  thai  her  wel- 
fare-provided cable  TV  only  gives  her  two 
paid  channels.  Oh  yes,  her  husband  is  work- 
ing, but  ihcy  are  '^separated/*  One  of  my  ex- 
emptoyees'  wives  gets  $50  a  week  just  to 
drive  the  child  to  school  A  recent  expos^  on 
welfare  showed  a  couple  of  women  in 
Laconia  (NH)  sitting  in  their  apartments  get- 
ting fat  on  this  same  system.  Work?  And  lose 
all  those  benefits?  You've  got  to  be  kidding J 

So  we  complain  about  the  single  moihers. 
We  complain  about  ihc  loss  of  family  values 
that*s  turning  out  one  generation  after  an- 
other of  uneducated  welfare  mothers  and 
their  progeny  with  no  incentive  or  skills  to 
work.  Compassion  gone  berserk,  and  to  hell 
with  the  **survival  of  the  fittest*'  concept. 
We're  making  sune  that  the  least  fit  survive 
and  proliferate,  dragging  us  all  down. 

What  can  you  do  about  this  mess  you've 
meekly  let  fester?  Two  things.  First,  we've 
got  to  Slop  Congress  from  making  things 
worse.  Second,  we'  ve  got  to  get  Congress  to 
strike  out  the  laws  they've  made  that  are 
screwing  us  up.  My  bumper  sticker  approach 
to  this  is  to  start  with  Green's  NRA:  Never 
Re-eleci  Anyone!  Get  those  bribed  {via 
lobbyists)  scoundrels  out  of  Washington. 
Let's  build  a  whole  new  breed  of  one-term 
politicians. 

But  most  important  is  to  take  a  few  days 
off  from  watching  mmd-numbing  TV  and 
educate  yourself.  There  are  some  damned 
good  books  which  will  help  you  understand 
what*s  gone  wrong  with  our  school  system, 
with  the  war  on  poverty,  the  war  on  drugs, 
our  terrible  so-called  health-care  system,  our 
"correctional  institutions,*'  and  so  on.  Hey, 
we  have  the  potential  for  having  a  pretty 
good  country,  hut  it*s  going  to  lake  a  lot  of 
work  by  a  lot  of  people  to  make  it  happen. 

The  muki-tevet  maiiceiing  (chain-letter) 
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approach  will  work  for  us.  First  you  educate 
yourself.  Then  you  gel  two  or  three  other 
people  started  being  educated.  And  they  do 
the  same  for  two  or  three  more.  The  next 
thing  you  know,  we'll  have  a  movcmcni- 

Say«  that's  not  a  bad  idea  for  rescuing 
aroBteur  radio  from  what  now  seems  like  an 
inevitable  doom.  If  we  could  get  across  the 
idea  that  every  new  ham  has  a  responsibility 
to  make  sure  that  he  or  she  elmers  at  least 
two  new  hams,  and  that  each  of  those  do  the 
same,  we'd  start  growing  again  and  have  at 
least  a  prayer  of  keeping  our  hobby  going. 

In  addition  to  growing  local  ham  clubs, 
rd  like  to  see  local  political  action  clubs 
(PACs)  get  going.  Members  would  be  en- 
couraged to  read  a  book  and  report  on  it  at 
the  next  meeting-  There  are  an  awful  lot  of 
books  out  there,  but  only  a  small  percentage 
of  them  are  interesting  and  educational.  By 
distributing  the  work  of  separating  ihe  w  heat 
from  the  chaff*  a  group  can  easily  do  some- 
thing that  no  one  person  could  accomplish. 

The  same  goes  for  ham  clubs  too.  How 
about  a  club  project  to  son  out  all  of  ihe 
ham-orienled  books  and  report  on  them  at 
club  meetings?  Vd  suggest  the  club  buy  the 
books  for  the  cJub  library  and  then  have  a 
couple  of  the  mcmbei^  read  each  new  book 
and  report  on  k.  If  the  dub  can  organize  the 
bulk  buying  of  the  top*notch  books,  they  can 
pass  along  the  normal  discount  lo  the 
members.  For  most  books  this  runs  around 
40-50%  off  the  list  price,  allowing  club 


members    to    build    first-rate    technical 
libraries  at  a  big  saving. 

The  next  thing  you  know  some  entrepre- 
neur will  start  collecting  the  book  reports 
and  submit  ihem  to  me  for  publication.  And 
I'll  pay  for  'em.  The  resulting  sale  of  the  bet- 
ter books  will  help  discourage  publishers 
from  unloading  crap  on  us,  and  will  encour- 
age the  writing  of  even  better  books. 

How  about  il?  What  book  having  some- 
thing lo  do  with  amateur  radio,  electronics* 
or  communications  have  you  read  that  was 
really  exciting  and  outstanding?  My  $5  list 
of  73  ''books  you're  crazy  if  you  don't  read" 
doesn't  have  any  ham  books,  but  that's  be- 
cause 1  haven't  found  any  that  are  outstand- 
ing so  far.  My  list  docs  cover  a  wide  variety 
of  topics.  Reading  these  books  will  beat  the 
heck  out  of  a  college  education.  And  be 
cheaper,  and  take  a  lot  less  lime. 

Perhaps  Tvc  let  my  idealism  run  away 
with  me  in  even  suggesting  thai  we  try  to  run 
our  country  on  reason  instead  of  fanaticism. 
Maybe  screaming  protesters  and  lerrorisra 
are  the  rule  of  the  day  and  reason  passfe. 

Anyway,  if  you  feel  that  people  who  pre- 
fer not  to  work  are  worth  $335  billion  of 
your  money  being  taken  out  of  your  pay- 
check every  year,  then  go  back  and  watch 
that  ball  game  on  TV,  or  get  on  the  air  and 
ask  a  few  more  hams  what  antenna  they're 
using.  As  long  as  you're  satisfied  that  you're 
getting  your  money's  worth  it's  no  problem. 

Contmued  on  page  37 
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Foxhunting  Deluxe 

A  compact  antenna  switching  unit  for  Doppler  DE 


Breckinridge  S.  Smrth  K4CHE 

104  Brookftetd  Drive 

Dover  DE  19901 


I've  bccu  inLcrcsled  in  Doppler  DF 
sysieiTis  for  foxhunling  for  several 
years.  No,  let  mc  rephrase  Uiai.  I 
have  been  obsessed  with  Doppler  DF 
sysitini.s.  Ask  my  wile — she'll  letl  you. 
So  when  I  read  K0OV  Joe  Moell's  "A 
Good  Doppler  Gets  Better"  in  the  April 
1995  73.  the  antenna  switching  tech- 
niques guL  oiy  aitentioii.  After  all,  if  Joe 
uses  two  diodes  to  vSwilch  each  antenna 
for  his  Doppler  system  instead  of  one^  it 
has  to  be  better,  right? 

1  have  never  been  salisllcd  wiih  large 
VHF  Doppler  antenna  systems  that  are 
Hiouaied  oo  the  car  roof.  Most  of  these 
systems  consist  of  a  hirge  plywood  or 
alununujii  plaic  with  appendages  to  im- 
prove the  ground  plane.  The  switching 
circuits  are  usual! v  mounted  somewhere 


under  the  plane.  On  UHF  the  overall  size 
is  smaller  and  vou  have  less  wind  load- 
ing,  but  on  VHF  die  larger  size  can  be 
hard  to  manage.  I  lost  a  large  VHF  array 
while  driving  during  a  hunt,  and  that 
cured  me  of  temporarily  mounting  big 
heavy  tilings  on  top  of  my  car.  When  that 
Doppler  antenna  package  became  air- 
borne it  looked  Uke  a  square  Hyhig  sau- 
cer (and  it  barely  missed  w  iping  out  the 
car  behind  me). 

Joe  K0OV  then  published  his  article 
"Wideband  Doppler,  Part  2'*  in  the  June 
1995  73  describing  his  mtxliricatioii  of 
CB  magnetic  mounts  and  mounting  the 
antenna  switching  circuits  inside  the 
Roanoke  Doppler  chassis  inside  his  can 
This  looked  like  a  better  system  since 
mag  mounts  have  to  be  belter  ilian  my 


Photo  A.  The  Dick  Smith  Doppler  unif  is  on  the  dash.  K4CHE  u^es  the  DF  Jor  vammercial 

siiick-miki^  hiintini^,  etc.  in  Dekmare. 
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flying  saucer.  I  wasn't  realty  happy  with 
the  CB  mag  mounts,  but  I  decided  to 
press  on  with  the  project,  build  the 
switcher,  and  shop  around  for  a  better 
magnetic  mouni  antenna  to  modify. 

The  problem  with  putting  the  antenna 
switching  circuit  inside  your  system  box 
in  your  cockpit  is  that  you  now  have  four 
long  coax  lines  running  across  the  roof 
and  down  inside  the  vehicle,  over  the 
seats,  across  the  dash,  etc.  Trying  to  get 
these  four  long  antenna  feedlines  electri- 
cally equal  is  next  to  impossible.  Addi- 
tionally, on  two  of  the  units  I  tested, 
these  long  feedlines  appeared  to  couple 
to  each  other  and  cause  reflections 
which  affected  the  bearings.  1  decided  to 
build  a  remote  switcher  so  I  could  elinii- 
naie  most  of  those  feedlines*  Since  I  al- 
ready have  several  holes  in  my  van  roof 
(I  told  you  I  was  a  DF  fanatic),  I  was 
able  to  put  the  four  mag  mounts  near  the 
hole  and  mount  die  ncw^  switcher  box 
just  inside  the  roof.  Thai  provided  short 
feedlines*  good  decoupling  from  the  an- 
tennas, and  a  neat  installation. 

Circuit  constnicHon 

The  small  switcher  unit  puzzled  mc 
for  a  while.  On  the  K0OV  dual  diode 
switcher  circuit  the  majority  of  the  sur- 
face board  is  at  a  positive  3,7  volts  DC 
potential,  so  it  has  to  be  isolated  from 
ground.  Jtie  solved  the  construction  prob- 
lem in  his  ''Part  Two"  article  hv  usine  a 
*T>reiiKl  Moio-Tool©  as  a  router  to  insu- 
late ihe  center  of  the  board  where  the  four 
single-hole  coax  fittings  mount/' 

So  I  built  a  remote-mounted  switcher 
box  using  copper-clad  board  and  used 
the  same  Dremel  tool  routing  tech- 
niques. Basically^  I  used  a  double-sided 
PC  board  and  cut  it  to  fit  the  top  of  a 
standard  Bud  box.  Using  a  double-sided 
board  and  a  sealed  box  made  the  circuit 
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Fig,  I.  Top  view  ofihe  s\%ifchen 

well-slijclded.  BNC  connegiors  reduced 
the  board  size  and  increased  the  connec- 
tor reliability.  Routing  lechniquej;  vvcre 
used  to  isolate  the  hoi  3.7  voli  area  from 


the  DIN  connector.  See  Fig.  2.  On  most 
of  my  VHF/UHF  projects  I  like  to  wind 
my  own  chokes  to  the  frequency  that  I 
plan  to  use.  Joe's  directions  for  winding 


Da  away  with  the  octopus — eliminate  the  flying  saucer  with 

Doppler  DFr 


the  box  case.  These  routed  areas  are  in- 
dieatcd  by  the  dashed  lines  In  Fig*  1.  The 

holes  10  mount  the  board  to  the  aluiui- 
num  box  are  drilled  outside  the  routed 
areas  and  the  DIN  connector  mount  area 
is  also  isolated.  The  routed  area  is  on 
both  sides  of  the  double-clad  PC  board. 
The  center  BNC  connector  for  the  re- 
ceiver coax  is  isolated  Irom  tlic  board  in- 
side its  own  dashed  circle  (routed)  area. 
Use  high  quality  Teflon™  BNC  connec- 
tors so  you  can  solder  the  nuB  to  keep 
them  light  and  have  reliable  connec- 
tions. You  wii!  have  to  refer  to  Joe's  sche- 
matic in  his  coltimn  ''Homing  In''  in  the 
April  1995  73  to  get  the  big  picture.  The 
component  values  are  published  in  both 
the  April  and  June  ( 1995)  issues  of  73. 

The  pin  diodes  all  are  mounted  and 
connected  between  each  antenna's  BNC 
center  pin  and  a  small  insulated  standoff 
connection  pcnnt.  Remember  that  the 
cathode  end  goes  to  the  insulated  stand- 
oflF  connection  point.  The  680  pF  RF 
coupling  caps  tClOUKM)  are  then  con- 
nected Irom  the  insulated  standoff  con- 
nection point  to  the  pin  of  the  center 
BNC  to  feed  the  receiver  Switching  sig- 
nals are  supplied  through  the  RF  chokes 
(LIO 1-104)  which  are  connected  be- 
tween the  pin  diode/coupling  cap  stand- 
offs and  the  choke  input  bypass 
capacitors  (CI 05-1 08)  and  then  a  con- 
nection is  made  to  the  appropriate  pin  on 
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the  chokes  using  a  2  meter  quarter*wave 
of  wire  (19.5   inches)  are  in  the  June 

1 995  issue. 

I  soldered  the  bottom  of  each  choke 
input  bypass  capacilor  by  a  short  lead  di- 
rectly to  the  copper  tx^ard  and  mounted 
these  caps  vertically  on  their  ends.  These 
vertically  mounted  bypass  capacitors 
now  serve  as  mounts  for  the  other  ends 
of  the  chokes  as  well  as  performing  their 
bypassing  function.  See  Fig.  2. 

If  youVc  careful  you'll  wind  up  with 
equal  lead  lengths  on  the  coupling  ca- 
pacitors and  the  whole  switching  circuit 
will  be  symmetrical.  When  soldering 
your  wires  oo  the  DIN  connectors,  re- 
member thai  the  pins  are  not  in  order  and 
DIN  pin  labeled  number  1  goes  to  an- 
tenna number  1,  etc.  Don't  forget  C109, 
which  provides  an  RF  path  from  the 
routed  center  receiver  BNC  mount  area 
to  the  main  board  area.  You  might  want 
to  install  and  solder  this  capacitor  first,  as 
it  may  be  hard  to  get  to  later  Choke  LI 05, 
which  provides  the  +37  volts  to  the  main 
boitid  "P"  iu-ea,  can  be  soldered  last. 

Magnetic  mount  fnodiflcatiotis 

My  preference  is  the  Motorola  mag- 
netic mount.  It  has  a  1/8-inch  rim  that  al- 
lows you  to  grasp  it  easily  tor  removal. 
In  addition,  the  mount  is  hollow  in  the 
center  The  1-1/4-inch  hole  in  the  center 


can  be  accessed  by  cutting  through  the 
plastic  that  covers  the  magnet's  boitotii- 
This  large  access  hole  iriakes  it  easy  to 
modify  the  interior,  and  later  on  you  can 
even  change  the  feedline  (after  you've 
slammed  the  RG-58  feedlines  in  vour 
door  a  hundred  times). 

Motorola  provides  different  antenna 
whips  that  are  cut  for  different  frequericy 
segments;  the  low  split  whip  (see  the 
Parts  Resources  at  the  end  of  this  article) 
covei^  144  to  152  MHz,  with  a  center 
frequency  of  148.  I  have  used  those 
precut  antennas  without  any  problems, 
even  though  the  center  frequency  is  a 
little  high  for  the  ham  band.  There  are 
other  brands  of  whip  kits  available  that 
will  fit  the  Motorola  mount.  Coverage  of 
the  entire  amateur  band  and  hevond  can 
be  accomplished  with  an  Antenna  Spe- 
cialist quarter-wave  kit  fpart  number 
ASP695),  This  antenna  comes  with  a 
.072  diameter  whip  that  can  be  trimmed 
and  the  hardware  threads  are  coiiipatible 
with  the  Motorola  mount.  With  this  an- 
tenna kit  you  could  use  different  lengths 
of  piano  wire  whips  for  each  VHF  seg- 
ment you  \K  ant  lo  cover. 

Modifying  the  Motorola  mount  is 
easy.  Cut  a  circle  in  the  clear  plastic  bot- 
tom cover  Carefully  and  quickly 
unsolder  the  center  conductor  from  the 
center  pin,  using  a  good-sized  iron.  Let 
the  center  insulation  cool  and  then  bend 
the  center  conductor  aw^ay  from  the  cen- 
ter pin  and  mount  your  pin  diode  from 
the  center  conductor  to  the  center  pin  of 
the  mount. 

Then  mount  the  270-ohm  resistor 
from  the  shield  clamp  lu  the  center  pin. 
Use  a  piece  of  tape  for  insulation  under 
the  diode  and  resistor.  Using  this  con- 
struction technique  you  will  wind  up 
with  very  short  resistor  and  diode  leads, 
so  it's  easy  to  keep  lead  lengths  ihc  same 
length  on  all  of  the  mounts.  After  the 
mag  mount  surgery  is  over,  repair  the  ac- 
cess hole  with  mailing  tape — the  clear 
tape  that  is  2  inches  wide.  You  might 
want  10  put  on  an  additional  layer  of 
clear  Lape  on  the  bottom  of  your  mount 
to  protect  your  car  roof  and  to  further  in- 
sulate the  mount  from  the  vehicle.  Re- 
member, the  ground  portion  of  the  mag 
mount  is  at  a  positive  3  J  volts. 

Testing 

I  was  worried  about  how  much  ooise 
might    be    generated    by    the    extra 


Fig,  2.  Bottom  view  of  switcher. 

switching  diodes,  and  their  effect  on 
the  overall  sensitivity  of  the  system. 
After  several  tests  out  in  the  field  I 
couldn't  hear  any  noise  increase  due  to 
the  switching  system  with  it  mounted 
just  inside  the  van  cockpit,  directly  un- 
der the  antennas. 

Using  my  Dick  Smith  Doppler  I 
mourned  icst  connectors  for  the  original 
switcher  and  the  K0OV  dual-diode  cir- 
cuit and  ran  comparison  tests.  Wiih  the 
dual-diode  switching,  the  overall  sensi- 
Uvily  of  my  Dick  Smith  Doppler  system 
increased  several  microvolts.  Additional 
tests  with  the  Roanoke  produced  the 
same  sensitivity  and  I  could  actually  get 
some  indication  of  stations  that  were 
well  down  in  the  noise.  This  was  more 
evident  on  my  Dick  Smith  system  as  it 
has  32  LEDs  and  appears  to  be  more  re- 
sponsive visually  to  weak  signal  detec- 
tion, as  opposed  to  the  16  LEDs  of  my 
N6ZAV  display.  I  know  I  will  get  a  lot  of 
comments  about  iiie  32  LEDs,  but  I  like 
to  see  multipath  to  analyze  it,  and  with 
the  32-LED  display  you  get  more  infor- 
mation. In  addition,  with  the  32-LED 
Dick  Smith  and  the  inherent  "circling 
LH)'*  you  know  when  you  are  detecting  a 
weak  signal  because  the  circling  LED 
stops  circling  on  a  noisy  weak  signal  and 
presents  you  with  a  multiple  LED  segment 
that  just  stiri  of  jiggles  back  and  forth,  pn> 
viding  you  with  a  rough  dinection  indication. 

When  testing  your  mag  mounts  and 
remote  switcher,  a  good  troubleshooting 
hint  furnished  by  K0OV  is  that  you 
should  have  a  couple  of  volts  on  each 
antenna  (less  than  3.7  volts  due  to  the  di- 
ode drop),  and  the  voltages  on  each  an- 
tenna should  be  equal  if  the  diodes  are 
OK*  A  16- inch  spacing  seems  to  be  best 
between  each  antenna,  but  Joe  published 


I 


"18  inches"  in  the  June  issue.  With  the 
mag  mounts  you  can  experiment  with 
the  spacing  and  reach  your  own  conclu- 
sion.  RF  near*field  testing  with  a  25- 
watt  signal  from  two  feel  away  did  not 
blow  any  switching  diodes. 

Get  out  the  Dremel  tool;  start  routing. 
Now  you  can  do  away  with  those  "octo- 
pus*' leads  that  are  strung  across  the 
seats  and/or  eliminate  the  flying  saucer 
mounted  on  top  of  the  vehicle.  If  you  are 
new  to  Doppler,  this  system  will  solve 
the  antenna  dilemma.  Many  thanks  to 
Sam  K3BY  who  assisted  in  the  testing 
and  building  of  duplicate  switching  units 
and  antennas.  Good  hunting. 

References 

Joe  Moell,  73  Amateur  Radio  Today^ 
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June  1995,  page  54. 

Parts  Resources 

Diodes,  chokes  etc,  are  listed  in  the 
reference  articles. 

Motorola  magnetic  mounts  can  be  or- 
dered direct  from  the  Motorola  pans  di- 
vision at  1-800-422-4210,  Motorola  part 
number  for  the  mag  mount  with  12  feel 
of  RG'58  is  01-80355A9L  Motorola 
part  number  for  the  lo-split  whip  (144- 
152  MHz  not  adjustable)  and  chrome 
base  nut  is  01-80352AO6. 

The  Bud  "Econoboxes"  part  number 
is  CU-124  and  can  be  ordered  from  Al- 
lied  at  1-800-433-5700.  Ask  for  Allied 
stock  number  736-3600. 

An  Antenna  Specialist  whip  kit  that 
can  be  trimmed  is  manufacrurer  part 
number  ASP695  and  is  available  from 
Tessco,  1-800-472-7373,  Ask  for  Tessco 
part  number  94090, 


Help  is  on  the  way  for  HF;  cycle  23 
sun  activity  have  been   spotted!  ) 
Wis*ne  rearing  the  end  of  cycle  22  \ 
now  and  NO/V\  predicts  it  may  end  1 
in  early  '96.  22's  rise  took  only  34  ] 
months!  Of  course,  the  KAM  Plus 
is  the  ideal  TNC  to  put  to  work  in 
ppycle  23!  It  has  the  best  feature-price  i 
combination.  No  other  neasonably 
need  multi-mode  operates  simul* 
eoasly  on  HF  and  VHF  at  the 
same  timet  With  liie  KAM,  you  can 
operate  an  HF  mode  on  port  i  while  , 
watching  tlie  DX  cluster  on  VHF! 
And  the  KAM  Plus  runs  G  TOR 
too,  the  newest  and  highly  elT^'tive 
HF  mode. 


lea?      taaa     xAaa      two     \m\      i«a     i:flaa     ibs4     ties 

Data  Sheets  From  our 
Website 

b  leceive  data  quickly  on  our 
TNCs,  the  KPC-3,  KPC-96I2,  or 
KAM  Plus,  browse  our  INTER- 
NETT  world  wide  web  page.  New  to 
tlie  web?  Then  rcach  our  page  vvitii 
your  browser  by  clickmg  on 
File,  clicking  on  OPEN 
LOCATION,  typing  in 
hltp://www,kantronics.com,  and 
hitting  return.  (Browser  procedures 
may  vary.)  If  you  need  more  info, 
send  us  an  e-mail  message;  e-mail 
forais  are  available  at  the  site. 
We've  stored  numerous  application 
articles  at  the  site  too,  so  check  them 
out  or  see  *  Vhat \s  new."' 


1202  E  23,  Lawrence,  KS  66046 
1^13-842-7745  fax  913  842  2031 


73  Amateur  Radio  Today  •June  1996  31 


World's  best  ham 

weather  station 

-  only  $379 

Others  from  $179 

New  Model  2000: 

Helps  you  alert  others  to 
wea  t  h  er  extr€  mes  via  A  *  PMS, 
or  OR  SK\T.\ARN  and  A.R,E^. 

net^^orks-  Features  accurate: 
•  barometric  pressure  •  3-hr. 
pressure  change  •  indoor/oui- 
door  hurnidity*  •  dew  point* 

•  wind  speed/ 
direction  •  in- 
door and  out- 
door [empera- 
ture  •  wind 
chill  tempera- 
ture^rdinfall*. 
Instant 

icoess  to:  •  current  values*  today's  highs  and 
lows*  yesterday's  highs  and  Jo ws#  long  temi 
highs  andlows*  lime/date  for  all  highs/!ows 
•  rain  totals*  for  today,  yesterday  and  bng  term 
vakrms  •  4*niode  semj  port  and  ntcnc;. 

Patented  design  makes  this  complete 
weather  monitoring  system  easy  to  instnll  and 
simple  to  use.  Informniive,  educational,  and  fun. 
T\\t  ULTIMETER  2000 15  a  great  value,  too- 
qtUy  S379  +  shipping.  (* Optional  sensors  add1  J 

Call  or  write  for  free  brochures. 

1-800USA-PEET 

or  908-531  -4615     FAX?  908-517-0669 

FEET  BROS  COMPASV 

150S-6067  Dons  Ave..  Ocean,  SI  07712 
,Onr  20th  Year  -  "  -=-  r  -  ^   .. 


^tit* 


Number  32  on  yotir  F&^bick  card 


Pocket  Morse 
Code  Trainer 

l&arn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  ar)ywhere  to  practice 
Ugtrt  weight  &  compact 

The  Deluxe  Pocket 
Morse  Code  Trainer 

*Se(ecfohiB  code 
ro/es  from  3  wpm 
fo33  wpm 

*  Plays  sfanckjrcf  or 
Farnsworth 

*Size  rx3.&'x2.^ 

*  Runs  40  hrs  on 
one  9  V  battery 

1)  Piaysi  continuous  freih  mndom  code 
(Selectable  letter  groups,  ie  A-Z,  0-9,  &  more) 

2)  Preprogramed  random  cliarmcter  playing 

3)  [ntcractnc  train int;  (Excellent  for  bcgiimersj 
4>  Coatinion^  newly  generated  QSO 

(1  million  ditlerent  QSO  like  I  he  General  exam) 

5)  Preprogamed  QSO  to  check  accuracy 

6)  Continuous  random  words  Playing 

The  Ultimate  Pocket 
Morse  Code  Trainer 

It  has  all  the  above  features  plus 

1)  A  16  character  LCD  display  which  allows 
you  to  check  yourself  during  or  after  a  QSO 

2)  Internal  amplifled  speaker 

3)  Selectable  random  character  playing.  (Select 
which  character  or  numbers  to  practice) 

Call  2 14-350-0888  PUce  $99.00 

AOCJ  2  50  tor  omono  99  0&ce  &  3.50  for  ◦  sleroo  haod  «l^ 
^*Qfl«  ODCepted    Add  $6,00  S/H  +8.25%Tx     i 

CompMUr  Aided  T«luwipgy,  4{iU  Lijidbci^  Dr.  Dallas.  Tx  75244 


The  2  Meter  Diamond 

Beam 

It  could  be  a  real  gem  in  the  rough. 


While  reading  the  ARRL  An- 
tenna Compendium  Volume 
2,  I  encountered  an  antenna 
design  I  hadn't  seen  before.  In  an  at- 
tempt to  mmimize  the  footprint  of  hori- 
zontally polarized  HF  beams,  G-A.  Bird 
G4ZU  used  a  linear  driven  element  in 
conjunction  with  a  director  and  a  reflec- 
tor bent  at  90°  angles.  Refer  to  Fig.  1  for 
more  information  about  the  diamond 
shape  of  the  antenna, 

A  number  of  other  experimenters  have 
proposed  variations  of  beam  antennas 
without  planar  parallel  element  designs. 
In  his  book  HF  Antennas  for  All  Laca- 
tions,  Les  Moxon  provides  information 
on  at  least  three  beams  featuring  ele- 
ments that  are  bent  in  a  variety  of  angles. 
In  the  RSGB  text  High  Frequency  An- 
tenna Collection,  Erwin  David  G4LQI 
describes  a  two-element  beam  that  fea- 
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Fig.  L  Construction  details/or  the  2  merer 
diamond  beam^ 


Thomas  M.  Hart  AD1 B 
54  Hemiaine  Ave* 

Dedham  MA  02026 


tupes  acute-angled  elements.  A  final  de- 
sign dial  has  been  popular  is  the  X-Beam 
described  in  the  Antenna  Compendium 
Volume  1  and  in  the  periodical  literalure. 
The  tails  on  the  X-Beam  apparendy  con- 
tribute to  the  emphasis  of  front  and  rear 
lobes;  a  straight  element  X-Beam  has 
four  equal  lobes  (see  the  Moxon  text  for 
details). 

After  modifying  the  diamond  design 
for  2  meters  and  switching  to  vertical 
polarization,  I  built  a  satisfactory  three- 
element  portable  VHF  beam.  The  entire 
contraption  weighs  little  more  than  my 
Kenwood  hand-held  rig  and  is  designed 
to  fold  into  an  easily  transpoitable  four- 
foot-long  shape.  1  would  not  necessarily 
use  it  as  a  walking  stick,  but  it  is  similar 
in  size. 

My  intent  was  to  build  a  2m  beam 
that  could  be  used  while  hitltopping, 
traveling,  or  for  emergencies.  The 
beam  must  be  light,  easy  to  transport, 
and  as  compact  as  possible  when  not 
in  use.  Most  importantly,  construction 
has  to  be  inexpensive.  Moreover,  three 
elements  seemed  to  be  the  smallest  de- 
sign that  would  be  of  any  real  practical 
use. 

Construction 

By  selecting  5/8  inch  diameter 
wooden  dowels  for  the  frame  and  insu- 
lated wire  for  the  elements,  I  was  able 
to  accommodate  all  of  the  basic  re- 
quirements. Actual  construction  en- 
tailed the  following  steps: 

L  Rough-cut  a  38-inch  long  dipole, 
to  be  tuned  to  the  center  operating  fre- 
quency desired  by  means  of  an  SWR 
meter. 


2.  Tape  the  dipole  to  ihe  top  of  a  48- inch 
dowel  and  carefully  trim  the  ends  until  a 
1:1  SWR  is  achieved.  After  finding  the 
correct  length,  use  a  wood  screw  to 
fasten  the  SO-239  connector  to  the 
dowel.  Use  tape  to  hold  ihc  dipole 
against  the  wood. 

3.  Measure  the  length  of  the  dipole 
and  cut  a  director  (95%  of  driven  ele- 
ment) and  a  reflector  (105%  of  driven 
element), 

4.  Cut  a  second  dowel  2  inches 
longer  than  the  driven  eiemenl  and 
mouEl  it  perpendicular  to  the  vertical 
support  using  a  machine  screw,  wash- 
ers, and  a  wing  nut.  This  arrangement 
allows  the  frame  to  be  folded  w  hen  not 
in  use.  Small  brads  are  used  at  the  top 
and  bottom  of  the  vertical  dowel  to 
hold  the  string  framework  in  place.  By 
making  the  horizontal  brace  1/2  wave- 
length,  the   element   spacing    is    1/4 


• '  •  * 


Diannond  Beam 

3  Element  Beam ^. 


147MHz 


Fig.  2.  Comparison  of  a  tradiftonally- 
shaped  commercial  (MFJ  thuee-element  por- 
table) antenna  and  the  2m  diamond  beam, 
using  Eznec  sofiwaft. 

frequencies  open  for  me  to  explore,  I 
monitored  the    147.21    repeater  from 


The  beam  is  light,  easy  to  transport,  compact  when  not  in  use, 
and,  most  importantly,  inexpensive  to  build." 


wavelength    at   the    centers    and    the 
diamond  shape  is  achieved. 

5,  Using  nylon  string,  fasten  the  di- 
rector and  reflector  into  place,  and  use 
a  spring-loaded  clothespin  for  coax 
strain  relief.  When  folded  for  trans- 
port, the  top  and  bottom  string  sup- 
ports are  released  from  the  brad.  The 
wing  nut  permits  quick  tension  relief 
for  folding. 

6,  The  final  assembly  step  is  to  re- 
chcck  the  SWR;  some  additional  trim- 
ming of  the  driven  element  will 
probably  be  necessary  to  overcome  the 
effects  of  the  parasitic  elements*  Cut 
the  dtpole  in  very  small  equal 
increments  at  both  ends  for  best 
results. 

Refer  to  Fig<  1  for  basic  construction 
details.  All  components  should  be 
available  at  either  Radio  Shack^*^  or 
your  local  hardware  store.  I  have  been 
using  a  40- inch  piece  of  RG-8x  to  con- 
nect the  antenna  to  my  2m  rig.  I  used  a 
Radio  Shack  2m  SWR  meter  to  obtain 
the  lowest  possible  SWR. 

Testing 

After  completing  the  construction,  I 
made  some  simple  tests  of  the  antenna 
and  raised  all  the  area  repealers  with- 
out difficulty.  More  interesting  was  the 
fact    that    there    were    new    simplex 


Maine  (which  is  often  heard  in  the 
Boston  area)  and  found  that  by  turning 
the  beam  from  side  to  side,  I  could 
change  reception  from  100%  copy  to 
inaudible,  indicating  reasonably  good 
directivity. 

I  used  Roy  Lewellan's  latest  antenna 
software  (Eznec)  to  compare  the  dia- 
mond antenna  to  a  traditionally-shaped 
commercial  beam.  The  results  show 
that  the  diamond  shape  antenna  is  a 
perfectly  viable  alternative.  I  mea- 
sured my  MFJ  three-element  portable 
beam  and  loaded  the  element  sizes  into 
Eznec.  I  did  the  same  for  the  diamond 
beam  and  compared  the  patterns  of 
each  (Fig.  2).  Not  surprisingly,  the 
MFJ  antenna  has  a  sharper  pattern  to 
the  sides  and  a  better  front-to-back  ra- 
tio, but  the  diamond  beam  does  sur- 
prisingly well  for  a  package  that 
weighs  and  costs  only  a  fraction  of  the 
amount  of  a  commercial  antenna. 

In  conclusion,  anyone  in  need  of  a 
simple  2m  beam  should  review  the 
available  ham  literature  and  decide  if 
the  diamond  beam  fits  the  bill.  Read 
the  original  article  by  G4ZU  in  the  An- 
tenna Compendium  Volume  2,  At  the 
end  of  the  process,  you  will  be  hard 
pressed  to  find  a  simpler  compromise 
antenna  design  than  the  diamond 
shape. 


FIELD  DAY  KIT 


M-1SS  MAST  m  with  eight  setf-$tackfng  6€'Lxt  ,5*  dia 
aluminum  MS-44  mast  sections  lo  make  40  ft  mast. 
Also  tour  each  rope  guy  iengtris31, 40.  SSOftwrthCfips; 
fiv^  guy  rings,  swivel  base,  six  15'  stakes,  and  2  lb 
hammer  70  lbs  sh,  UNUSED ««5  .,.  $99.50 

TRIPOD  AD  APTER,aliows  IHree  MS-44sas  legs  to  (ree- 
stand  mast  to  24  ft:  A  lbs  sh.  ITRI-Afi155 $15 

MS  44  MAST  SECTION  only  aluminym  66  IXtA  dia; 
usable  also  as  flag,  tent,  or  volteyball  net  poles. 
USED sa.OO  ea 

fiUY  WIRE  ASSEMILr  50  toot  3/16'  steef  braW  wfre 
with  two  heavy-duty  snap  h&ols  on  IT  long  steet 
bracket  with  locking  putley  and  tensiori  adjust  De- 
signed for  militajy  antenna,  bul  suitable  for  other  wire 
support  uses;  3  lbs  sh. 
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Their  discoveries  created  our  worldwide  system  of  electric  power 
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The  discoveries  made  by  these 
three  Gianis  of  Electricity,  per- 
haps more  than  any  other  scien- 
tific breakihrough  since  1888,  are  re- 
sponsible for  advancing  mankind  us  no 
other  discovery  has  since  Johannes 
Gulenberg  invented  the  movable  type 
printing  press  in  1453^ 

The  early  experimenters 

Focusing  on  three  is  probably  unfair 

to  many  others  who  also  nutde  signifi- 
cant contributions  in  electrical  science. 
Andrg-Marie  Ampere  (1775-1836).  a 
mathemaiician,  and  Georg  Simon  Ohm 
(1788-1854),  a  schooUeacher,  made 
truly  significant  contributions  establish- 
ing the  science  of  electrodynamics  and 
electrical  conduction,  respectively.  The 
properties  of  electromotive  force  in 
Ampere's  lime  were  in  a  constant  slate 
of  inierpreiation  and  revision  by  many 
investigators;  however,  it  was  Ampere's 
brilliani  deduciiun  that  solved  the  scien- 
tific riddle.  Between  1820  and  1823, 
Ampere  experimented  with  current-car- 
rying conductors  and  reasoned  dial  elec- 
tromotive force  is  manifested  by  two 
kinds  of  effects:  electric  tension  and 
electric  current:  thus,  he  established  the 
concepts  of  voltage  and  curreni.  Three 
years  later  Ohm  defined  the  exact  rela- 
tionship between  these  two  entities,  To- 
day, Ohm's  Ltivv  remains  tiie  most  basic 
and  universally  used  of  all  laws  in 
electrical  science. 

There  were  many  others  who  made 
advancements,  too  nunicrous  to  mention 
in  this  short  account:  however,  the 
names  of  Joseph  Henry  (1797-1878), 
James  Clerk  Maxwell  (1831-1879),  and 
Heinrich  Hertz  (1857-1894)  stand  out 
prominently.  Henry,  an  American  physi- 
cist experimenting  with  electromagnets 
in  1831,  discovered  self-inductance,  a 
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separate  phenomenon  of  electromag- 
netic induction.  Maxwell,  a  Scottish 
mathematical  genius,  established  the 
laws  of  elecirodynamks  by  tbrmulating 
four  fundamental  equations  defining  the 
electromagnetic  theory.  He  concluded 
that  energy  could  be  transmitted  by  elec- 
tromagnetic waves  at  the  speed  of  light. 
Hertz  was  convinced  that  Maxwell's 
mathematical  postulates  were  correct  so 
he  set  out  to  interpret  and  prove 
Maxwell's  work  through  experimenta- 
tion. The  experiments  proved  those  pos- 
tulates^— that  electromagnetic  waves 
were  indeed  propagated  in  air  at  the 
speed  of  light. 

In  most  long  and  arduous  journeys 
into  the  unknown,  interim  breakthroughs 
are  reached  before  the  ultimate  goal  is 
achieved.  The  journeys  uraveled  by  Oer- 
sted, Faraday,  and  Tesla  clearly  illustrate 
this  reality.  In  short,  these  men  made 


resulting  in  the  amber  attracting  bits  of 
feathers  and  the  pith  of  plants.  The  dis- 
covery of  the  lodestonc's  magnetic  at- 
traction is  another  example  of  early 
"curiosities  in  nature''  that  ultimately  led 
to  present-day  knowledge.*,a  world 
these  early  curiosity  seekers  could  not 
possibly  envision. 

It  was  not  until  many  hundreds  of 
years  later  that  the  next  truly  significant 
advancement  was  made.  In  1453, 
Johannes  Gutenberg  changed  civiliza- 
tion forever  with  his  movable  type  print- 
ing press,  a  significant  factor  in  the 
beginning  of  the  Renaissance  period  that 
swept  through  Europe.  The  Renaissance 
is  characterized  as  a  rebirth  in  all  forms 
of  learning,  including  a  revival  of  inter- 
est in  the  wisdom  of  the  ancient  world  of 
t!ie  Near  East  and  Greece.  Two  names 
from  that  period  stand  out  as  beacons 
lighting  the  way  for  others  to  follow: 


^^Wiihoui  realizing  ii^  Oersted  had  discovered  the  magic 
doorway  that  would  ultimately  lead  to  the  age  of  electricity. 


fy 


those  pivotal  breakthroughs  in  electrical 
research  that  resulted  in  our  worldwide 
system  of  electric  power. 

One  thing  is  certain:  The  single  char- 
acteristic most  great  scientists  share  is 
insatiable  curiosity.  Perhaps  more  often 
than  not,  luck  plays  an  important  role 
and  a  great  discovery  is  made  acciden- 
tally when  ihe  curiosity  seeker  simply 
stumbles  upon  an  eternal  principle — 
often  try  not  to  split  doing  so  without  re- 
alizing the  significance  of  his  discovery. 

Thales  of  Miletus  was  one  of  the 
"seven  wise  men'*  of  ancient  Greece 
who  lived  some  2.500  years  ago.  In  his 
search  for  the  substance  from  which  ev- 
erything in  nature  is  made,  he  acciden- 
tally discovered  static  elecUicity  by 
rubbing  a  piece  of  amber  with  cloth. 


Galileo  Galilei  (1564-1642),  an  Italian; 

and  William  Gilbert  ( 1 544- 1603),  an  En- 
glish physician.  They  were  the  first  to 
reject  ancient  thinking,  which  for  hun- 
dreds of  years  had  dominated  man's 
kno\^lcJgc  of  his  world,  Galileo  is 
calJed  the  founder  of  modern  experi- 
mental science.  It  was  his  bold  defiance 
of  ancient  teachings  that  established  the 
beginnings  of  the  scientific  method.  He 
made  his  own  telescopes,  the  largest 
available,  and  aathered  much  new  in  for- 
mation  about  the  moon,  stars,  and  plan- 
ets. In  addition,  his  experiments  with  the 
pendulum  and  falling  bodies  changed 
forever  previously  held  beliefs  adding 
]  greatly  lo  the  understanding  of  physics. 
In  England,  Gil  berths  scientific  study  of 
the  maenet  culminated  in  a  monumental 


treatise  entitled  De  Magneie.  His  quest 
was  to  improve  the  accuracy  of  the  niag- 
neiic  compass  for  better  navigation  on 
the  seas  and  oceans.  What  he  never  real- 
ized was  that  he  also  laid  the  foundation  of 
m^netic  science,  a  key  eleincni  lliai 
eventually  led  to  the  genei:aiioii  of  electricity. 

Pioni^^rs  in  Uie  age  uf  ekctrostaties 

Gradually,  scientific  investigalors  en- 
tered a  period  dominated  by  the  study  of 
electrostatics  which  was  thought  of  as  a 
curious  phenomenon  of  nature  with  little 
or  no  practical  value.  The  major  thrust  of 
scientific  investigation  during  this  pe- 
riod, as  far  back  as  Gilbert,  still  centered 
on  improving  the  magnetic  compass,  al- 
though many  independent  invesiigalors 
were  working  on  the  properties  of  con- 
ductivity, Charles  A,  Coulomb  (1726- 
1806)  was  most  prominent  during  this 
era  because  he  established  the  hinda- 
mental  laws  of  static  electricity,  and  later 
made  significant  advancemenis  in  the 
manufacture  of  compass  needles.  Investi- 
gators became  pmficieni  at  generating  and  in- 
stantly discharging  static  electricity,  but  they 
had  no  way  of  storing  it.  E.  G,  von  Kletst  and 
PSeter  van  Musschenbroeck  bridged  that  gap 
in  the  early  18th  ceniuiy^  wiili  their  invention 
of  the  Lcyden  Jar,  a  capacitive  device  that 
could  store  static  electricity  for  dis- 
charge later.  It  became  a  novelty  item  for 
royalty  who  took  pleasure  in  shocking 
unsuspecting  victims.  It  was  all  in  good 
fun,  but  there  was  still  no  hint  of  where 
electrical  investigation  would  event ually 
take  mankind. 

Then,  in  1800,  Alcssandro  Volta 
(1745-1827)  made  the  first  electro- 
chemical cell  and  battery  capable  of  pro- 
ducing continuous  electric  current.  His 
inspiration  came  from  Luigi  Galvani 
(1737-1798),  a  physician  who  had  been 
conducting  experiments  with  frog  legs 
hung  on  brass  hooks.  The  legs  convulsed 
when  he  touched  a  piece  of  iron  to  the 
framework.  Galvani  proposed  a  theory 
pf  "animal  electricity"  as  the  reason  the 
Itog  legs  had  muscle  spasms.  Votta  dis- 
proved this  theory^  stating  accurately 
that  the  frog  legs  convulsed  as  a  result  of 
their  being  in  contact  with  two  different 
metals.  His  metal  theory  intrigued  him, 
so  he  conducted  numerous  experiments. 
Eventually,  Volta  created  a  chemical  cell 
capable  of  producing  a  continuous  elec- 
tric current.  He  assembled  zinc  disks 
alternately  with  silver  disks,  separated 


by  pasteboard  soaked  in  brine  solu- 
tion, and  called  it  an  "electric  pile." 
No  longer  was  static  electricity  the 
only  form  of  electricity  known  to  man; 
Volta's  continuous  current  cell  was  in- 
deed a  milestone  in  the  annals  of  dis- 
covery. It  was  Volta's  chemical  cell 
that  truly  put  electricity  on  the  move, 
and  today  the  battery  is  slill  an 
mportant,  although  minor,  source  of 
electrical  energy. 


Michael  Faraday  worked  diligently 
toward  his  goal  until  he  achieved  it.  If 
Oersted  discovered  the  magic  dtwrway 
that  would  lead  to  the  age  of  electric 
power,  it  was  Faraday  who  unlocked  that 
door  His  public  wondered  what  use  could 
possibly  come  from  pnxludng  a  small  cur- 
rent by  moving  a  magnet  near  a  length  of 
wire... the  Genie  still  needed  to  be  tamed  to 
become  man's  tireless  servant.  Famday 
understood  the  far-reaching  possibilities 


i    ii 


More  often  than  not^  luck  plays  an  important  role  and  a  great 
discovery  is  made  accidentally  when  the  curiosity  seeker  simply 

stumbles  upon  an  eternal  principle/^ 


Oersted 

The  next  exciting  event  look  place  in 
1820,  in  the  classroom  of  a  Danish  pro- 
fessor named  Hans  Christian  Oersted 
(1777-1851).  He  was  conducting  an  ex- 
periment with  one  of  his  students,  show- 
ing htm  how  a  wire  could  be  heated 
when  it  is  connected  to  a  voltaic  pile. 
Oersted  bad  neglected  to  clear  the  table 
after  his  previous  experiment,  and  a 
magnetic  compass  remained  near  the 
wire.  When  the  connection  was  made  to 
the  voltaic  pile,  the  compass  needle 
turned  and  pointed  toward  the  wire.  At 
first,  Oemed  could  not  believe  what  he 
had  seen,  but  ultimately  he  realized  he 
had  discovered  something  new:  Electric- 
ity and  magnetism  were  inleuelated.  He 
named  this  new  force  in  nature  electro- 
magnetism.  Without  realizing  it.  Oersted 
had  discov^^d  the  magic  doorway  that 
vwuld  ultimately  lead  to  the  age  of  electricity. 

Michael  Faraday 

Michael  Faraday  (1791-1867)  made 
the  next  grant  step  on  the  long  road  lead- 
ing to  modern-day  electric  power.  The 
impetus  that  set  him  on  his  series  of  ep- 
och-marking experiments  was  news  of 
Oersled\s  discovery  of  electromagne- 
tism.  Faraday  reasoned  that  if  electricity 
produces  magnetism,  then  why 
shouldn  t  magnetism  produce  electric- 
ity? Finally,  in  1831,  his  experiments  re- 
vealed a  great  truth:  Electricity  could 
indeed  be  produced  by  magnetism;  how- 
ever the  critical  component  of  his  dis- 
covery was  that  magnetism  must  be 
accompanied  by  motion.  Unlike  Oer- 
sted, who  accidentally  stumbled  upon 
his     discovery     of    eleciromagnelism. 


and  is  said  to  have  replied,  "'What  is  the 
use  of  a  new-bom  baby?"  Further  example 
of  Faraday*s  wit  has  become  English  folk- 
lore. The  Prime  Minister  is  said  to  have 
asked  him  what  use  coukl  be  made  of  his 
discoveries.  Faraday  allegedly  responded, 
"Someday  it  might  he  possible  to  tax 
them" 

For  the  next  51  years,  man  struggled 
to  increase  the  electrical  output  of 
Faraday's  embryonic  generator  His  ge- 
nius had  shown  the  way;  now  it  was  up 
to  engineers  to  make  progressive  refine- 
ments of  his  discovery.  Volta's  batteries 
had  been  used  initially  for  electroplating 
metals,  but  ttiey  were  large  and  very'  ex- 
pensive. Gradually,  engineering  advance- 
menis in  magneto-elecU"ic  gena'ators 
surfaced.  Besides  tbeir  use  in  die  el^in>- 
plating  industry,  these  first  generators 
were  also  used  for  powering  arc  lamps, 
lighthouses,  and  naval  vessels.  Arc 
lamps  required  DC,  so  a  commutator 
was  necessary  for  rectifying  naturally- 
occurring  AC.  By  1872  the  DC  genera- 
tor had  reached  its  peak  of  refinement, 
and  DC  motors  had  also  come  into  lim- 
ited use,  but  they  proved  to  be  inefficient 
and  troublesome,  creating  sparks  and  re- 
quiring frequent  maintenance,  in  addi- 
tion. DC  power  was  inherently  inferior 
dne  to  its  FR  voltage  loss,  and  could  not 
be  sent  a  distance  greater  than  half  a 
mile  from  the  generating  station.  DC 
also  required  inordinately  large  cables  to 
transmit  the  current,  making  il  very  ex- 
pensive. Nevertheless,  this  was  the  only 
path  man  knew  to  follow. 

In  1880,  the  Menlo  Park  group, 
headed  by  Thomas  Edison,  invented  the 
first  practjcal  incandescent  lamp,  which 
was  a  much  needed  improvement  over 
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the  power-hungry  and  dangerous  arc 
lamp-  Edison,  whose  ihirsl  for  entrepre- 
neurial conquests  exceeded  (or  perhaps 
equaled)  his  popularity  as  an  invenior, 
saw  the  opportunity  lo  capitalize  on  die 
new  incandescent  lamp  by  using  exist- 
ing DC  technology  as  a  power  source. 
He  attracted  investors  to  fond  the  con- 
struction of  a  power  station  in  New 
York,  and  soon  more  DC  power  stations 


was  hidden  in  his  mind  and  would  even- 
tually come  forth,  but  the  mental  an- 
guish he  suffered  during  his  search 
nearly  killed  him,  so  strong  was  his  re- 
solve. Then,  in  1 882,  the  solution  came 
suddenly,  in  a  blinding  flash,  as  he 
recited  poetry  while  walking  in  a  park. 
In  that  instant,  his  brilliant  mind  con- 
ceived perhaps  the  most  beautiful  and 
ingenious  scientific  creation  since  the 


'7«  that  instant^  Testa's  briUiant  mind  conceived  perhaps  the 
most  beautiful  creation  since  the  wheel;  he  caUed  it  the  rotating 

magnetic  field.  ^' 


were  built  in  America  and  abroad.  Their 
existence  proved  to  be  a  short-lived 
evolutionary  trend,  doomed  to  extinction 
due  to  their  inherent  inefficiency,  DC 
power,  even  in  its  refined  state,  barely 
cracked  the  door  to  the  awesome  power 
contained  in  Faraday's  Genie. 

Tesla 

Harnessing  alternating  current  was 
deemed  impossible  by  leading  authori- 
ties, including  the  physics  professor  of  a 
young  engineering  student  in  Austria 
named  Nikola  Tesla,  His  idea  was  the 
exact  opposite  of  his  professor's,  and  he 
set  out  to  prove  that  AC  could  indeed  be 
harnessed.  Professor  Poeschl  and  his 
classmates  laughed  at  him,  but  he  was 
undaunted.  For  two  years  Tesla  went 
into  a  slate  of  self-imposed  exile,  devot- 
ing his  entire  energy  lo  solving  the  AC 
conundrum.  He  sensed  that  the  answer 


invention  of  the  wheel  In  a  sense,  it  was 
very  much  like  the  wheel;  he  called  it  the 
rotating  magnetic  field. 

Testa's  understanding  of  the  awesome 
power  contained  in  Faraday's  Genie  was 
clearer  than  any  of  his  contemporaries 
could  imagine.  The  problem  of  how  to 
harness  that  energy  to  do  the  work  of  gi- 
ants had  dogged  him  for  more  than  two 
years,  and  now  he  had  discovered  ihe  fi- 
nal solution  to  make  alternating  current 
man's  servant!  The  scientific  commu- 
nity had  always  regarded  AC  as  equal  to 
a  perpetual  motion  concept — utterly  ri- 
diculous! During  Tesla*s  sudden  burst  of 
brilliance  on  that  day  in  the  park,  he  not 
only  conceived  the  rotating  magnedc 
field  but  an  entire  system  of  polyphase 
AC  that  has  remained  unchanged  in  prin- 
ciple to  this  day.  Energy  in  the  form  of 
electric  power  could  now  be  used  in  vir- 
tually unlmiited  amounts  anywhere.  His 
i  rotating  magnetic  field  discovery,  equal 


in  importance  to  Oersted's  and 
Faraday's  pioneering  achievements,  is  a 
principle  of  unfathomable  beauty  that 
will  live  forever.  It  stands  today  as  the 
foundation  on  which  our  entire  world 
operates.  Indeed,  the  power  of 
Faraday's  Genie,  captured  by  Tesla, 
was,  and  still  is,  the  most  important 
scientific  discovery  in  more  than  500 
years.  Tesla  had  not  only  opened 
Faraday's  magic  door,  his  polyphase 
system  literally  blew  it  off  its  hinges 
and  took  the  entire  wall  with  it. 

Today,  the  world  owes  Oersted,  Fara- 
day, and  Tesla  a  tremendous  debt  of 
gratitude,  for  it  was  their  monumental 
discoveries  in  elecuical  science  that 
gave  us  the  power  to  run  our  factories, 
mills,  schools,  hospitals,  research  cen- 
ters, stores,  and  homes. 

Technological  advances  are  happen- 
ing at  an  ever  increasing  rate,  and  we 
seem  always  to  be  looking  forward — 
which  is  good,  but  would  it  not  also  be 
uplifting  to  look  back  and  acknowledge^ 
even  pay  homage,  to  the  pioneering 
spirit  of  those  whose  efforts  laid  the 
foundation  for  all  the  technological 
advantages  we  enjoy  today?  Our 
schoolbooks,  teachers^  and  professors 
seldom  mention  these  pioneers  (if  in- 
deed they  know  anything  of  their  ex- 
isience).  Further,  many  historians  and 
book  writers  have  elevated  the  names 
of  entrepreneurs  and  technologists, 
crediting  them  with  discoveries  made 
by  early  pioneers,  and  if  we  are  not 
more  mindful,  our  historical  heritaj^e 
will  be  lost  forever 


FYI:  73  Magazine  increases  your  ham  radio  fun  because  of  all  the  tunely  articles,  reviews,  and  projects. 
Subscribing  to  73  Magazine  is  an  opportunity  that  saves  you  time  and  money.  Please  caB  toll  free  800-274- 
7373  and  order  your  new  or  renewal  subscription  now.  (Or  you  may  mail  your  subscription  order  to  73 
Magazine,  70  Route  202  North,  Peterborough,  NH  03458.)  Only  $24.97...You  save  over  $22.00.  Thanks. 
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INDIANAPOLIS  HAMFEST 

HOST  TO  THE 
ARRL  CENTRAL  DIVISION  CONVENTION 

July  13  &  14. 1996 

INDIANA'S  HAM  RADIO.  COMPUTER  AND  ELECTRONICS  SHOW 
EASY  ACCESS,  1-465  &  1-74,  AT  THE  MARION  COUNTY  FAIR  GROUNDS 

COMMERCIAL  EXHIBITS  —  JNDOOR  AND  OUTDOOR  FLEA  MARKET 
FORUMS  —  BANQUET—  OVERNIGHT  CAMPING  AVAILABLE 

HOMEBREW  CONTEST  —  TRANSMITTER  HUNTS  —  PRIZES 

Write  or  call:  Indianapolis  Hamfest  Association 

P.O.  Box  88677,  Indianapolis  IN  46208 

(317)251-4407 


Get  The  Picture! 


I 


NcifCH  SHY  BiC 

Continued  from  pctge  29 

One  ham  suggested  a  way  to  solve  the 
dericit  problem  would  be  lo  fire  the  top 
three  layers  of  managemenC  of  all  federal 
bureaus  on  the  basis  that  it*s  unlikely  that 
ajiyonc  lower  down  would  notice  much  dif- 
ference. Oh,  the  bureau's  jcl  planes  would 


get  less  use.  But  why  not  fire  *cm  down  five 
levels  and  start  reducing  the  deficit  instead  of 
just  stopping  its  growth? 

Oh  yes,  one  more  innovation,  Since  many 
of  our  more  serious  social  problems  have 
been  caused  by  federal  judges  running  amok, 
bypassing  the  legislative  system,  how  about 
putting  term  limits  on  those  rascals  too? 


Bioenergizer  Update 


Bob  Beck  called  with  some  suggestions 
for  researchers  working  with  doctors  to- 
ward the  elimination  of  crud  in  the  blood, 
as  described  in  the  lead  article  in  May. 
Firstly,  don*t  use  any  metal  in  contact  with 
the  skin,  since  even  low  levels  of  current 
can  cause  bums.  Bob  recommends  that  the 
electrodes  be  made  of  heavy  wire  cut  one 
inch  long,  or  perhaps  a  nail,  wrapped  with 
flaoneL  The  flannel  can  be  held  in  place 
with  heavy  thread.  Then  you  soak  the 
flannel  in  a  saline  solution  to  provide 
conductivity. 

In  my  experience,  if  you  don*t  get  the 
electrodes  exactly  over  the  wrist  veins  and 
in  line  with  them,  you  can  still  get  some 
slight  bums.  They  don't  hurt  Just  itch.  You 
can  feel  the  throbbing  when  the  electrodes 
arc  exactly  in  place,  I  use  a  1-inch  wide 
strip  of  elastic  with  hook-and-loop  fastener 
on  the  ends  to  hold  the  electrodes  in  place 
on  my  wrist,  and  a  second  an  inch  farther 
up  the  arm  to  keep  the  wires  from  yanking 
the  electrodes  out  while  Vm  working  or 
typing. 

Bob  also  recommends  the  use  of  a  1 00k 
pot  instead  of  1  meg  to  give  belter  controJ 
of  the  voltage.  And  he  says  not  to  use  more 
than  three  9V  batteries  (27V).  Though 
there  have  been  no  reported  problems  with 
heart  pacers,  there  is  the  potential  for  such 
trouble,  so  the  best  bet  for  doctors  re- 
searching this  field  would  be  to  avoid 
pacer  patients  until  more  is  known. 

Bob  is  promising  a  media  aimouncement 
of  the  results  achieved  with  this  procedure 
in  the  near  future,  which  should  make  it 
easier  for  you  to  fmd  doctors  interested  in 
this  approach  to  dealing  with  AIDS  and 


other  blood-carried  problems.  I  gather  that 
eliminating  the  HJV  vims  doesn't  take  very 
long,  but  the  rebuilding  of  the  T-cells  can 
lake  around  90  days. 

If  you  want  to  learn  more  about  AIDS  I 
suggest  you  read  the  books  by  Duesbcrg, 
Douglass,  Batmangheldij,  Comby,  and 
Wallach,  If  you  are  more  imercsted  in  misin- 
formation, read  your  newspapers  and  watch 
TV,  People  arie  being  saved,  even  from  the 
last  stages  of  AIDS. 

Can  the  bioelectrifier  also  help  people  lose 
weight  and  regrow  hair?  Hey,  get  together 
with  an  interested  doctor  and  you  tell  me.  He 
doesn't  have  the  electronic  smans  to  build 
the  unit  and  you  donH  have  his  license  to  kill, 
so  you  need  each  other.  Of  course,  that  pre- 
supposes that  you'll  be  able  to  find  a  doctor 
not  totally  indoctrinated  with  the  semi- 
religious  belief  that  AIDS  is  incurable. 

My  experience  (and  Bob's)  with  AIDS 
workers  is  that  they  get  all  upset  over  the 
prospect  of  a  simple,  inexpensive  cure.  I've 
had  them  scream  at  me  in  rage  that  AIDS  is 
incurable,  and  then  sialk  away^  just  at  the 
suggestion  that  this  new  approach  should  at 
least  be  tested. 

But  hey,  with  over  300,000  deaths  yearly 
due  to  hospital  error  and  negligence  (accord- 
ing to  a  Nader  study),  what's  a  few  thousand 
more  deaths,  right?  Unless  that's  you  being 
rolled  into  the  hospital,  of  course.  Well,  the 
odds  are  about  10: 1  that  you're  there  because 
you  haven't  treated  your  body  right,  and  the 
odds  now  are  that  the  doctors  aren't  going  to 
be  a  lot  of  help,  but  they  and  the  hospital  are 
going  to  make  a  ton  of  money.  I  served  on 
the  board  of  directors  of  our  local  hospital, 
so  Tve  seen  all  this  first  hand.  B 


Antenna-Stealth  or  Not 


If  you  need  mutU-band  antennas,  hidden  or  not 
for  ffxed.  portable  or  mobile .  This  antenna  and 
feedljne  kit,  with  construction  manuat,  shows 
you  how  to  malfce  antennas  and  f^edlines  on  the 
ceiiing.  wait,  root,  car,  etc.  Use  iiigh-tech  copper 
fori  tape  to  construct  yagis.  verticals  di poles, 
loops,  feed  lines,  coils,  traps  and  much  more! 

Its  pain  table  ! 
Stick  ii  On  A  nd 

Color  ft  Gone! 


JO 

lapel  enna^^ 


T08'  seTf  adhesive  super  condtict^vfi  copper  tape.  B5  page 

antenna  construcUon  manua)  h.  connectors.  Hamqg,  A3.  3333 

W>  Wagon  Trail  Or.  Englewood,  Co.  eoi  to-  Info  303-795^9466 

Che^k  Or  M.O.  for  %^A  ppd-  Tape  Refill  tor  (24  ppd 

Ssve  Money!  Kit  +  Tape  Refill  Only  S54  ppd 


Spsctriim  Electronic  Products 
Introduces  the  world's  first 
harrdheld  fopeaier  controller. 
No  ^er  thstn  most  hand- 
f^kj  radios,  the  HRC-1 0  con- 
verts a  single  or  dual-band 
radio  into  a  full  featured  sim- 
plex Of  duplex  repeals r  sys- 
tem, Key  features  of  theHRC- 


10  irtclude  voice  iDer,  DTMF 
ControJ  and  programming, 
hang  and  lime-out  timers. 
Digital  Voice  Operated 
Squetch  IDUOS™),  teieme»y 
lortes.  and  Difvaie  w^ce  mail 
slot,  3299  A 

hHp;//wfw  w- fifWCirum-LtM.c  wn 
SQO&6E-2?ea  -  tax  40a-3^S-9461 


CtRCLE  69  ON  FIEADER  SERVICE  CARO 


VHF  Wx  Satellite  Decoding 

Call  Of  write  for  our  free  catalog 


Software  Systems  Consulting 

Son  CleMTi^nt^.  CA  92^72 

Tel  (714)498-5784  Fax  (714)  498-0568 
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MAKE  CIRCUIT  BOARDS 
THE  NEW*  EASY  WAY 


WITH  TEC-200  FILM 

JUSn^  3  EASY  STEPS: 

•  Copy  circuit  pattern  oo  TEC-200  film 

using  any  plain  paper  copier 

•  Iron  film  on  to  copper  dad  board 

•  Peel  off  film  and  etch 

convenient  8  1/2x11  size 
With  Complete  instructions 

SATlSFACnON  GUARANTEED 

5  Sheets  for  $4.95    10  Sheets  only  $6.95 
add  $2.00  postage 

The  MEIADOWIAKE  Corp. 

DepL  L  •  PO  Box  1555  •  Oneco.  FL  34264 


NO  TUNERS 

NORADIALS 

NO  RESISTORS 

NO  COMPROMISE 

SIX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

BILAL  COMPANY 

137  Minch«s1fif  Drive 

Florissant,  Calorfldo  00016 

(719)667^650 


«0¥  n.  itiM 


wn>i'ii-C«fd 
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73  Review 


Number  33  on  your  Feedback  card 


The  MFJ-9406 

6m  SSB  Transceiver 

6  meters:  The  adventure  begins. 


Jeff  Gold  AC4HF 
1751  Dry  Creek  Rd. 
Cookeville  TN  38501 

There  are  large  numbers  of  new  bams 
entering  the  hobby  with  the  no-code 

Technictari  license.  UnforlunaLely,  mosi 
of  these  people  are  limited  to  experienc- 
ing only  one  small  aspeci  of  ham  radio. 
Many  seem  lo  get  on  2  meters  and  talk 
on  repealers.  Tliev  are  allowed  to  oper- 
ate SSB  and  CW  (phone  and  code),  but 
may  not  be  aware  of  how  much  more  tun 
they  can  have.  I  believe  that  the  more 
these  people  are  exposed  to  other  as- 
pects of  the  hobby,  ihe  more  they  will  be 
motivated  to  upgrade, 

I've  had  a  blasi  with  the  MFJ  20  meter 
SSB  rig.  It's  small,  portable,  and  works 
great!  I  have  used  ii  for  the  University 


of  DC  plugs  and  alligator  clips  that  al- 
low me  to  get  power  to  about  any  type  of 
equipment.  I  remembered  reading  that 
my  Gap  vertical  was  resonant  on  6 
meters  so  I  hooked  it  to  the  rig. 

How  do  1  sound? 

I  pushed  the  red  power  button  and  the 
rig  instantly  came  to  life.  I  turned  the 
main  tuning  knob  and  picked  up  a  sig- 
nal Using  the  smaller  llne-tunc  knob,  I 
tuned  in  the  voice  until  it  came  out  clearly. 
The  rig  has  plenty  of  audio  to  drive  the  built- 
m  ^)eaker,  I  had  the  volume  up  only  a  little 
way  and  it  was  more  than  loud  enough.  I 
heard  Jay  KE4NYH  calling  CQ  for  some 
type  of  contest  T  ve  worked  my  share  of 
HF  contests  both  on  CW  and  SSB,  but 
hadn't  worked  a  VHF  contest  yet. 


"T/i/s  rig  is  about  as  simple  to  operate  as  it  gets — it  takes  all  of 

about  five  seconds  to  get  used  to  it^^ 


Ham  Club's  QRP  Expedilion  and  during 
many  SSB  contests.  When  MFJ  an- 
nounced it  was  coooing  out  with  a  6 
meter  version.  I  had  to  have  one.  With 
great  cxpecuiions,  1  waited  for  my  new 
6  meter  rig  to  arrive.  One  of  the  best 
things  about  ham  radio  is  trying  different 
aspects  of  the  hobby.  I  was  eager  to  try  6 
meters. 

My  new  toy  finally  arrived.  I  opened 
the  box  and  took  out  the  rig,  with  its 
matching  microphone  (ray  MFJ  20 
meter  rig's  matching  mike  worked  super 
so  Fd  decided  to  get  one  with  this  rig).  I 
found  a  spare  spot  on  top  of  my  operat- 
ing bench,  which  in  itself  was  a  small 
miracle,  then  1  kK>ked  around  on  the 
floor  and  found  the  appropriate  DC  plug 
to  match  the  rig.  I  ven  carctulty  checked 
the  voltage  and  polarity  before  plugging 
it  into  die  new  rig.  I  have  a  wide  variety 
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I  answered  Jay^s  call  and  he  immedi- 
ately came  back  lo  me.  He  told  me  some 
surange  letter  combination.  "EM65r  and  1 
gave  him  m_\  name,  QTH,  and  his  signal 
report,  I  Slopped  him  before  he  could  give 
the  standtird  contest  good-bye  to  ask  for  a 
detailed  report  on  how  the  rig  sounded. 

"Sounds  real  good,  real  good  audio 
quality  "  Jay  said. 

I  explained  that  1  was  testing  out  a 
new  rig  and  he  was  my  first  contact.  He 
said.  "Hope  my  rig  sounds  as  good  as 
yours  does."  This  was  high  praise  com- 
ing from  someone  on  a  full  powered 
base  station  iransceiveL 

T  later  spoke  with  Jim  WA4SOH,  a  vet- 
eian  6  meter  operator.  He  gave  me  a  10  over  9 
nspori-  ''Not  loo  shabby  for  using  low  power 
on  a  vCTticair  Jim  said  *tjood  audio.  Yours 
is  the  first  MFJ  6  meter  I  have  heard,  You'ie 
doing  well — Fm  impressed." 


Phaio  A.  The  MFJ-9406.  (Photo  by  Canard 
Murray  WS4S4 

I  talked  to  Jim  for  a  long  time  about 
the  rig,  the  way  it  sounded,  and  about  the 
6  meter  band  in  general.  Jim  runs  a 
KenwxK)d  690  with  a  five-element  Yagi. 
He  later  told  me,  **If  I  didiiH  own  this 
Kenwood  1  would  purchase  the  MFJ." 

Another  opini<m 

I  also  talked  with  the  local  6  meter 

guru  Conard  Murray  WS4S,  We  talked 
for  quite  a  while  and  he  also  was  im- 
pressed with  Ihe  way  the  rig  sounded. 
He  helped  me  v\hile  I  played  with  the 
processor  level,  1  then  changed  to  my 
160  meter  dipole  using  a  manual  an- 
tenna tuner.  The  receive  signal  went  way 
up  and  so  did  my  signal  report.  Conard 
talked  to  me  about  using  a  beani  on  6 
meters,  1  plan  on  getting  a  loop  or  a 
beam  to  increase  my  effective  signal 
strength,  but  meanwhile  I  am  having  a 
lol  of  fun  with  the  160  meter  dipole. 

Conard  talked  me  inio  letting  him  test 
OU!  the  rig  for  a  while. 

*'OveraIK  1  was  very  impressed  with 
the  radio, "  Conard  said.  We  discussed 
his  impressions  and  findings.  He  found 
the  rig  lo  have  good  selectivity.  "WJien 
you  tune  off  a  signal,  it  drops  off  and 
disappears.  You  can  really  separate  out 
signals.  The  front  end  doesn*t  overload 
from  very  strong  signals.  The  AGC  (Au- 
tomatic Gain  Control)  action  on  local 
signals  is  good.  These  signals  sound 
natural  and  don't  get  distorted.  The  rig 
also  has  good  sensitivity.  If  there  is  a 
signal  in  there,  you  should  be  able  to 
hear  it  on  this  rig  if  you  can  hear  it  on  a 
main  station  rig.  It  has  good  physical 
stability;  you  can  bang  on  ii,  take  it  nio- 
bile  or  mountaintopping/portable  and  it 


will  handle  the  roughness.  It  makes  an 
excellent  starter  rig  for  6  meters  and 
should  be  great  for  new  or  old  hams.  It 
also  makes  a  fine  portable  rig  and  you 
should  be  able  to  run  it  for  a  good  while 
off  a  gel  cell." 

Lots  of  assets 

Operation  is  about  as  simple  as  it  gets. 
There  is  an  on/off  push-button  in  the 
lower  left  comer,  right  under  a  combined 
S-Meter/Processor  output  meter.  Next  to 
the  on/off  button  is  the  mike  jack,  then 
the  transmit  on  LED.  There  is  also  a  key 
jack  for  the  optional  Semi-QSK  CW 
module  thai  will  be  out  soon  (I  can't 
wait  to  lest  it).  There  is  a  large  tuning 


Photo  B*  Inside  this  6m  rig.     (Photo  by 
Canard  Murray  WS4S.) 

and  tell  me  how  good  the  20  meter  vcr- 
sion  sounded. 

The  6  meter  band  seems  to  have  a  pw* 
sonality  all  its  own.  There  are  times 
when  it  is  totally  quiet;  other  times  you 


^'Plenty  of  audio  to  drive  the  built-in  speaker— I  had  the 
volume  up  only  a  little  way  and  it  was  more  than  loud  enough. 


fj 


knob  in  the  middle  of  the  front  panel, 
next  to  a  smaller  fine-tuning  knob  and 
an  audio  volume  control  It  takes  all  of 
about  five  seconds  to  get  used  to  the 

rig. 
On  the  back  panel  is  the  mike  gain 

control,  the  12-14  VDC  power  jack, 
and  the  SO-239  jack.  There  is  also  an 
external  amplifier  jack  that  uses  e 
solid-state  FET  switch  to  key  an  am- 
plifier, such  as  the  Mirage  A-1015-G. 

The  rig  is  small  and  rugged;  it  has  low 
current  drain  and  can  operate  on  a  D-ccll 
NiCd  pack  or  a  small  gel  cell.  Operating 
from  the  home,  it  will  work  with  any  2A 
AC  supply, 

I  didn't  notice  any  drift  after  leaving 
the  rig  on  for  a  while»  and  I  was  im- 
pressed with  how  natural  the  other  op- 
erators sounded  on  it.  The  selectivity 
seemed  good.  It  has  a  2,3  kHz  HF-style 
SSB  ladder  filter  that  reduces  passband 
noise,  helps  to  fight  some  of  the  QRM,  and 
works  on  getting  some  of  the  weaker  sig- 
nals to  come  through  and  be  understood* 

The  transmitter  puts  out  10  watts  PER 
It  has  a  Constant  Current^^*  syllabic 
speech  processor  that  MFJ  claims  gives 
an  added  4-6  dB  advantage  to  help  cut 
through  noise.  Tm  not  one  to  dwell  on 
technical  specifications,  but  rather  on 
how  well  things  actually  work.  The  20 
meter  MFJ  rig  and  this  one  boUi  do  very 
well  with  the  amount  of  power  put  out,  so  I 
guess  I  believe  that  the  processor 
works.  I  have  had  operators  who  were 
working   high-rate  HF  contests   stop 


can  work  good  distances  with  very  low 
power  I  ihink  this  new  MFJ  rig  is  a  ter- 
rific way  to  try  out  a  new  band  without 
investing  a  fortune.  I  am  very  pleased 
with  it. 


Manufacturer's  Specifications 


Station 

Frequency  coverage:  50.000* 

50.3000  MHz 
Receiver  type;  Single-conversion 

supcrbet 
Frequency  control:  Heterodyne  VF, 

low-side  injection 
IF  frequency:  10  MHz 
IF  selectivity;  -6  dB  @  25  kHz 
AGC;  Auditwlerived,  70-dB 

dynamic  range 
Sensitivity;  J  5  (iV  for  12  dB  S/N 
Audio:  1  watt  into  8  ohms  at  10% 

THD 
Avo-age  Rx  cufient:  60mA{S-meier 

lamp  disabled) 

Transmitter  Section 

RF  power  output:  1 0  watts  PEP 
VSWR  tolerance  3:1  VSWR 

maximum 
Peak  Tx  current;  2.0A 

Speech  enhancement:  RF  compression, 

syllabic  rate 
Spurious  attenuation:  60  dB 
CW  generation:  600  H2  tone  (with 

optional  installed) 
Mike  input:  600  ohms  dynamic 


ADVANCED  SPECIALTIES 

New  Jersey's  Communicaiions  Store 


AUTHORIZED  DEALER 


DR-M06T 


H.  l-^illlONy!S  WfL 


B  Metef  FM  Mobite 


Amat«ur  Radio  ■  Scanners  ■  Books 
•  Antennas  *  Eloctronio  Kits  * 
Tuners  •  Filters  *  Accessories 


Larsen  -  ANLI  -  Diawa  *  Matdol 

Ramsey  Kits  -  J-O&tn  -  Valor  Pro<Am 

RMS  -  Vectronics  -  Ameco  &  More 

Op^n  Mem-Sat 

114  Essex  Street  Lodi,  NJ  07644 
(201>-VHF-2067 


Next  Day 


QSLs 


Wf  Ship    . WjtJ  Ottj 


lilTutl 


Aittetwfis  West 
\jSm  i  373-»425 


200  SJfM 

400  S49.9S 

509  $S4.95 
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(412)374-9744 
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CrRR  S  CORNER 


Number  40  on  your  Feedtmck  car^       CrOSS*Needle  S WR/ 

Wattmeters 


Joseph  J.  CarrK4IPV 

RO.  Box  1099 

Falls  Church  VA  22041 


This  nxmth  we're  going  to  lake 
a  look  at  some  rcccnily-aii- 
Dounced  ham  products,  and  an- 
swer a  question  or  iwo  from  ihe 
mail  bag.  Rrst  ihe  siuff: 

Ameritron  AL-SOOH  amplifier 

It  seems  that  there  is  another 
pair  of  *1oudcntHX>mcrs"  on  ihc 
market  (Photo  A).  A  recent  news 
release  from  MFJ  Emerprises, 
Inc.  [RO.  Box  494»  Mississippi 
Slate.  MS  39762;  (voice)  601- 
323-5869;  (FAX )  60 1  -323-655 1 J 
annouticed  the  Amerition  AL-800H 
Unear  amplifier  for  the  high  fre- 
qycncy  ham  bands.  It  is  rated  at 
what  MFJ  calls '' 1 .500  watls  plus;' 

The  list  price  is  $2,295,  which, 
given  the  price  of  everything  else 
ihese  days  isn't  terribly  bad  (you 
ought  to  see  the  price  of  the  "645" 
medium  format  camera  I  recently 
looked  ai^ — errr... pined  over — it 
makes  the  AL-800H  iook  cheap). 

There  are  actually  two  models 
of  the  AL-800  amplifiet  The 
siraight  AL-SOO  uses  a  single 
Eimac  3CX800A7  power  ampli- 
fier lube,  and  runs  lo  powers  up 
to  1 ,250  watts.  The  addition  of  the 
"H"  suffix,  to  make  the  model 
number  AL-SOOH,  meam*  thai  the 
amplifier  uses  a  pair  of  Eimac 
3CXSOOA7  power  amplifier 
tubes,  at  powers  of  1 ,500-waiis- 
plus.  The  AL-800  and  AL-800H 
are  designed  for  legal  openition 
over  the  range  of  160  meter  and 
10  meter  bands- 

The  AL-800/ AUSB^Ifature 
a  tuned  input  circuit  output  net- 
work, tube  protection  (those 
Eimac  3CX800A7  power  an^pli- 
fier  lubes  are  pricey?).  Automatic 
Load  Control  (ALC),  %'emier 
reduction  drives  for  tuning,  a 


bea\7-duiy  power  supply  (particu- 
laily  important  in  power  amplifi- 
ers), and  a  Step-Siart  Inrush 
Protection^™  program  (means 
longer  life  for  those  expensive 
botdcs). 

The  tuned  input  circuit  is  an 
adjust  able  slug-iuned  input  cir- 
cuit, which  is  common  practice  on 
HP  linear  amplifiers.  The  output 
network  is  the  nfiz-L  design, 
which  is  claimed  to  provide 
smoother  tuning  and  a  wide 
impedance  matching  range. 

The  AL-800/AL-800H  also 
have  a  grid  circuit  that  limits  grid 
current  and  thereby  protects  the 
tubes.  Again,  the  Eimac 
3CX800A7  power  amplifier  tubes 
are  a  major  contributor  io  the 


The  other  product  (ine  we'll 
look  at  this  month  is  also  from 
MFl  Enterprises,  Inc,  These  prod- 
ucis  are  RF  waitmeter/VSWR 
meter  units  (Photo  B).  These 
units  cover  L8-60  MHz,  144 
MHz  and  440  MHz,  for  a  price  as 
low  as  $6995.  The  MFJ-864  fea- 
mres  separate  HP  and  VHF/LiHF 
directional  couplers  (the  heart  of 
most  such  meters),  and  each  is 
equipped  w iih  ils  own  SO-239  RF 
connectors.  Lt  has  two  power 
ranges,  30/300  watts  forward,  and 
6/60  warts  reflected.  The  MFJ- 
862  is  a  VHF/LHF  version  with 
the  same  power  ranges,  while  the 
MFJ-86U  covers  on  the  1 ,8  to  60 
MHz  bands. 

MFJ  offers  their  "one  year  no 
matter  what"*  warranty  on  these 


"Grid  current  violations  are  major 
murderers  of  RF  power  tubes 
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Photo  A.    The  AL-800/AL-HOOH 
Unear  amplifien  I 
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price  lag  of  linear  amplifiers,  so 
any  proicciion  is  well  warranted 
(grid  current  violalions  arc  major 
murderers  of  RF  power  tubes — I 
whacked  mv  share  of  6I46B,  807, 
1625,  813  and  an  occasional  4- 
400A  in  my  misspent  youth  when 
f  didn't  understand  grid  current 
and  overdrive!). 

The  illuminated  froni-panel 
meters  use  the  popular  cross- 
needle  design.  These  meters  read 
peak  forward  power,  reflected 
power,  VSWR,  high  voltage,  grid 
current  und  DC  plate  curretit. 

The  power  supply  of  these  lin- 
ear amplifiers  can  be  set  for  op- 
eration over  90  to  140  VAC,  or 
200-250  VAC:  14  settings  of  the 
AC  primary  voltage  are  possible. 
My  own  prejudice,  by  the  way, 
calls  for  operation  of  kilowatt- 
and-up  RF  power  amplifiers  from 
the  220- VAC  line,  k  requires  a 
special  ouUei  (of  the  son  that  elec- 
tric ckithcs  dryers  use,  bui  not  nec- 
essariiy  as  many  amperes  (my 
linear  amplifier  is  conneacd  to  a 
220- VAC  20^am|>ere  line  Uiat  is 
dolicafed  loooly  the  linear  amplifier). 

For  information,  call  MFJ  (as 
above),  or  Amcritron  (1 16  Willow 
Road,  Siarkvillc  MS  39759)  di- 
rectly at  (601 )  323^821 1 ,  or  order 
direct  at  1-800*647-1800. 

1996 


units — given  what  some  guys  do 
to  VSWR  meters,  that*s  pretty 
generous ! 

Now  for  the  nonsense 

First,  lei  me  state  fiatlv  that  I 
only  respond  to  polite  business- 
like Iciiers.  The  guy  who,  in  De- 
cember 1995,  told  me  that  my 
ancestry  was  suspect  because  1  am 
a  ham  operator,  didn't  receive  a 
reply... he's  ihc  same  one  who  en- 
lightened me  with  die  blurb  \..a 
'ham'  is  half  a  pig's  (yes,  you  know 
the  word),"  Sorry,  dude,  no  cigar! 

And  ttie  rest  of  the  mail  bag 

I  received  twi)  delayed  letters 
on  my  series  on  vertical  antennas* 
One  of  them  asked  whether  the 
dimensions  are  the  same  for  a 
ground-mounted  quarter- wave- 
leagth  vertical  antenna  as  for  a 
vertical  antenna  mounted  on  a  tall 
pipe.  7  he  answer  is;  NoL  usually. 
As  wiih  so  many  things  about 
antennas,  die  answer  is  a  tentaiive 
"maybe  yes,  maybe  no."  Fve  put 
up  a  lot  of  verticals  over  the  >  ears: 
some  of  them  were  siore-boughi 
and  some  of  them  w^ere  home- 
brew. Fve  noticed  that  a  slight 
variation  in  lengths  is  necessary* 
depending  on  where  the  antenna 


Fhoio  B,  MFJ-800'series  RF 
waiiin^wr/VSWR  meiers. 

is  mounted,  I  suspect  that 
interaction  with  the  local  envi- 
ronment is  the  cause.  But  Ive 
also  noticed  thai  the  difference 
isn't  always  too  great,  and  the 
resultant  VSWR  can  be  "tuned 
out"  with  a  decent  tuncL  StilL 
install  the  veriica!  so  you  can 
adjust  the  lengths  until  the  thing 
works  right  (Hint:  Don't  lighten 
the  metal  clamps  until  you 
finish  adjusting  it). 

The  other  mailbag  question 
about  verticals  arrived  by 
Internet  (see  address  below). 
The  reader  asked  the  value  of 
the  feed  point  impedance  of  the 
verricaL  Again,  the  answer  is  a 
tentative  "maybe.,.,''  The  nomi* 
nal  impedance  is  37  ohms  (or  as 
one  purist  chastised  me,  36.6 
ohms),  and  is  therefore  not  a  bad 
match  for  52-ohm  coaxial  cable. 
But  real  verticals — ^you  know* 
those  messy  things  that  we  re- 
ally have  to  put  into  or  onto  the 
air — are  different.  The  feed 
point  impedance  will  vary  from 
a  few  ohms  (like  2-3)  up  to  the 
maximum.  As  a  result,  some 
companies  offer  muttt-imped- 
ance  broadband  RF  transform- 
ers that  will  help  you  match  the 
actual  impedance  to  52-ohm 
coaxial  cable.  Fve  us^cd  the 
Palomar  Engineers  transform- 
ers* and  have  built  9:1  and  16:1 
transformers  following  the  di- 
rections given  in  the  ARRL 
Anienna  HandhooL 

I've  received  several  nice  let- 
ters and  E-mail  messages  on  the 
twin-lead  antenna  discussed  here 
a  few  months  ago  (and  yes,  the 
ends  of  the  twin-lead  are 
shorted!).  Unfortunately,  1  didn*i 
invent  the  antenna  and  can*t  take 
credit  for  it,  1  saw  one  for  the  first 
lime  in  the  late  1950s,  late  one 
night  (actually,  in  the  wee  hours 


of  the  moraing)  when  a  bunch  of 
young  hams  wcni  over  to  see  a 
radio  engineer  from  **Voice  of 
America*'*  who  had  just  gone  off 
duty.  He  told  me  that  he*d  found 
il  in  Bill  Orr^s  {W6SAI)  Radio 
Handbook,  Bill,  by  ihe  way,  was 
my  hero  when  I  was  a  lot  younger, 
and  was  the  ham  writer  I  most 
wanted  to  be  like. 


ConnecUons... 

1  can  be  reached  at  P.O.  Box 
1099,  Falls  Church  VA  22041 ,  or 
via  Internet  E-mail  at 
carrjj@aoLcom.  I  am  always  glad 
to  receive  comments  and  requests, 
and  will  answer  as  many  letters 
as  I  have  lime  for... and  that 
usually  means  all  of  them. 
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Young  Ham  of  the  Year" 


In  the  spring  of  1990,  an 
event  took  place  which  was  to 
be  a  highlight  of  my  teaching 
career,  as  well  as  being  a  high- 
light in  a  student's  life.  Mary 
Alestra  KB2IGG,  a  seventh 
grader  at  the  lime,  won  the 
"Young  Ham  of  The  Year" 
award. 


WA6ITR  His  desire  was  {and 
still  is)  to  highlight  the  accom- 
plishmcnts  of  the  nation's 
many  young  radio  hobbyists, 
and  to  encourage  the  involve- 
ment of  more  young  people  in 
the  exciting*  rewarding  hobby 
of  amateur  radio. 

Corporate  underwriting  for 
this  award  program  is  tradi- 
tionally supplied  by  Yaesu 
U.S.A.  Corporation  and  CQ 
Magazine.  This  year  the 
youngster  who  is  chosen  as 
1996  "Young  Ham  of  The 


"Mary's  love  of  radio  was  obvious,  and 
her  dedication  to  heiping  other  children 

was  impressive. " 


Mary  was  one  of  the  most 
articulate  young  adults  who 
had  ever  come  through  my 
amateur  radio  program.  Her 
love  of  radio  was  obvious,  and 
her  dedication  to  helping  other  i 
children  was  impressive.  She 
seemed  like  the  perfect  choice 
10  nominate  for  the  award.  The 
entire  school  took  prtde  in  her 
nomination.  You  can  imagine 
how  excited  we  all  were  when 
Mary  was  notified  that  she  had 
won. 

When  a  youngster  receives 
national  recognition,  it  has  a 
big  impact  on  his  or  her  life. 
As  you  read  about  the  qualifi- 
cations for  this  award  think 
about  deserving  young  people 
you  might  want  to  nominate. 

The  "Young  Ham  of  The 
Year'*  Award  program  was 
conceived  in  1985  by  then 
Westiink  Report  newsletter 
Editor-in-Chief  Bill  Pasternak 


Year"  will  get  the  chance  lo 
know  what  it's  like  lo  train  to 
become  an  astronaut.  The  win- 
ner will  be  treated  to 
Spacecamp  in  Huntsville,  Ala- 
bama, in  addition  to  other 
prizes  supplied  by  Yaesu 
U.S. A,  nnd Newsline.  CQ  pub* 
lisher  Richard  Ross  K2MGA 
says,  "As  we  enter  our  second 
year  as  co-sponsor  of  this 
award  program,  we  are  ex- 
panding our  participation  to 
include  a  week  ai  Spacecamp. 
Our  nation  has  a  growing  need 
for  well-trained  scientists 
and  engineers;  even  if  they 
don't  become  astronauts,  the 
Spacecamp  experience  can 
help  young  people  get  started 
towards  technical  careers." 

The  young  winner  will  also 
receive  an  expense-paid  trip  to 
the  Huntsville  Hamfesl,  where 
the  award  plaque  will  be  pre- 
sented at  the  Grand  Banquet, 


^c>NQRp  Plus 


A  Quality  Transceiver  for  the  Serious  Low  Power  Operator 


Completely 
Re-engineered! 
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Veiy  low  power  drain  *  1 80Ma 
®  1 2V  means  futi  weekend  of 
operating  on  small  bdtterv 
20  nwftwrieip  SPUT,  fill 

Designed  &  Built 
in  the  U.S.A 
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I  9318  R;tndall  Dr.  NW,  Gig  Harbor,  WA  <IB332 


along  with  a  special  prize  in 
the  form  of  ham  radio  equip- 
mcuL  The  trip  and  ihe  radio 
are  courtesy  of  Yaesu,  and  ihe 
plaque  is  provided  by 
Newsline^ 

The  **Young  Ham  of  The 
Year"  award  is  presented  an- 
nually to  a  United  States  li- 
censed ham  who  is  1 8  years  of 
age  or  younger  and  who  has 
provided  outstanding  service 
to  the  nation,  his/her  commu- 
nity, or  the  betterment  of  the 
state  of  Ihe  art  in  communica- 
tions through  amateur  radio. 

All  nominations  must  be 
submitted  before  June  30, 
1996,  on  an  official  applica- 
tion form.  Applications  are 
available  by  sending  a  self- 
addressed  stamped  envelope 
to:  The  1996  "Young  Ham  of 
The  Year"  Award  c/o 
Newsline ,  28197  Robin  Av- 
enue, Saugus,  California 
91350.  The  nominating  appli- 
cations are  also  available  for 
electronic  download  from  sev- 
eral sites  that  provide 
Newsline  materials  over  the 
World  Wide  Web  and  from  the 


general  interest  ham  radio 
files  area  on  America  On 

Line  (AOL  Ham  Radio  Clob 
BBS-Software  Exchange - 
General  Interest  Files). 

Bill  and  1  agree  that  the  real 
spirit  of  this  wonderful  award 
is  to  highlight  a  young  person 
who  has  done  more  than  just 
pass  a  license  exam,  WeVe  al- 
ways on  the  lookout  for  the 
young  adult  dedicated  to  the 
fellowship  and  service  that  is 
vital  to  the  preservation  of 
amateur  radio.  Good  luck  with 
your  nominations. 

For  more  information  con- 
tact: Bill  Pasternak  (805)  296^ 
7  ISO. 


Radio  Bookshop 


Pbon^?  800-274-7373  tjr  603  924-0058.  FAX 
603-924-S6]  3,  or  see  ordct  iorm  on  p^ge  88  fbl 
Ofnkrnfi^  infonTiatiofl. 

Wayne*s  Book! 

WGI  Wf  The  Ptoplc  Dedikre  War  On 
Our  I  jMJsy  Govem[rM:nt  by  Wayne  Gteen 
W2NSD/1  360p  soft  covef.  Waymi's  luport 
exphiniog  wfiai  the  roa^  prbbknis  are 
f^ing  thf  C()iintr\;  aad  propo&ing  uinple; 
intxpcn&ivc  wiluooni:  a  aiinpk  *"ay  to  have 

expenses  by  50%  vtiUiin  three  years;  huw  id 
enJ  welfam;  how  to  mdiice  the  deficit;  how 
ID  cut  medicaJ  costs  axad  inmcuve  bedih  care. 
SI3 
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Make  a  MICOR  Into  a  Repeater 


A  simple  modification  using  a  popular  mobile  radio. 


Adrian  Brookes  VE3RHK 

220  Hunt  Club  Road 

Ottawa,  Ontario 

Canada  K1V  1C1 

ambrookes  @  aol.com 


After  our  club  had  a  few  repealer 
failures  we  ended  up  using  two 
Kenwood  mobile  rigs  as  the  re- 
pealer, one  as  the  receiver  and  ihe  other 
as  the  iransmilter.  Hani  mobile  rigs  can 
do  just  fine  as  repeaters  in  a  quiet  RF  en- 
vironment with  a  good  duplexer,  hut  mo- 
bile rigs  aren't  really  designed  for 
heavy-duty  repeater  applications  or  for 
use  at  a  high  RF  level  repeater  site.  Wc 
were  looking  for  replacement  equipment 
when  we  spotted  an  ad  by  Versatel  Com- 
munications in  this  magazine.  They  were 
advertising  $99  Motorola  MICOR  45  watt 
mobile  radios  which  coufd  be  converted 
into  repeaters,  so  we  called  for  hirther 
information* 

I  talked  with  Versaters  head  techni- 
cian and  everything  sounded  pretty 
good,  so  wc  took  the  plunge.  To  save 
time,  and  since  we  didn't  have  a 
Motorola  test  set  handy,  we  ordered  the 
radio  with  crystals  installed  and  luncd, 
the  repeater  conversion  instruction 
manual,  and  a  conversion  parts  kit.  All  we 
would  have  to  do  were  a  few  minor  wiring 
modifications.  Tlie  total  cost  with  our  op- 
tions and  shipping  was  less  than  $200. 

The  radio  arrived  in  a  month,  with  all 
items  as  advertised.  After  reading  the  in- 
structions through  a  couple  of  times, 
we  were  ready  to  begin  surgery.  The 


PL  detKtOF  N.L 

PL  ML 

1/4  4001 

PLNH                    1 

COS 

T^ 

^r>^ 

I^^^COSIPLN.H. 

L^^ 

^'^^  oa&^PLru^ 

COS  Nil 

^^'"N^                            OOSNJ. 

•— L> 

Fig,  1,  The  CMOS  gate  wiring, 
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modiflcations  required  were:  (1)  modi- 
fying the  receiver  RF  connection:  (2) 
strapping  the  receiver  and  transmitter 
channel  selection  (the  control  head 
would  normally  do  this);  (3)  adding  a 
small  perf  board  with  a  couple  of  pots  to 
act  as  a  substitute  volume  and  squelch 
control  (again,  the  control  head  would 
normally  do  this);  (4)  minor  modifica- 
tions to  the   radio's   power  switching 


Since  the  radio  is  a  mobile  unit,  it  nor- 
mally switches  the  antenna  cormcciton 
between  receiver  and  transmitter 
through  a  relay.  Part  of  the  conversion  to 
make  the  radio  full  duplex  is  bringing 
out  the  transmitter  and  receiver  antenna 
connections  to  individual  connectors. 
Versatel *s  instructions  call  for  the  receiver 
RF  connection  to  be  brought  h)  the  rear 
panel,   with   the   transmitter  still    using 


"The  transmitter  strip  is  well-suited  for  ham  repeater 
operation^  as  the  whole  transmitter  side  of  the  radio  is  an 

extruded  heat  sink. " 


cii€uitry  to  allow  full  duplex  operation: 
(5)  interface  to  a  conu-ollcr  (bringing  the 
mike,  PTT,  receiver  audio  and  COS 
signals  out  via  a  cable  or  connector)* 

Photo  A  shows  the  mobile  rig  with  the 
lop  cover  removed,  as  viewed  from  the 
rear.  As  you  can  see,  it  is  assembled  with 
modules;  the  transmitter  strip  is  on  the 
left  side,  the  interface  and  connector 
board  is  the  narrow  strip  in  the  center, 
and  the  receiver  is  on  the  right  side- 
Each  module  has  an  Rh'  shield  (except 
for  the  one  which  we  removed  during 
modiQcation  of  the  audio/squelch  board 
and  lost).  The  SO-239  bulkhead  connec- 
tors, Cinch-Jones  power  connector,  and 
DB-9  controller  interface  connector  are 
our  modillcations  on  the  rear  panel. 

The  transmitter  strip  is  well-suited  for 
ham  repeater  operation,  as  the  whole 
transmitter  side  of  the  radio  is  an  ex- 
truded heat  sink.  Although  the  transmit- 
ter is  rated  at  45  watts,  we  planned  to  run 
only  about  25  watts,  so  there  should  be 
plenty  of  margin  for  repeater  duty,  espe- 
cially when  adding  an  external  cooling 
fan  as  wc  have  done. 


I 


the  existing  relay  for  the  transmitter 
connection  (which  is  at  the  fmni  of  the  radio), 

PIkKo  B  shows  the  bottom  of  Ihc  radio 
viewed  from  the  front.  We  made  some 
changes  in  Versatel's  suggested  wiring. 
This  photo  shows  that  our  mexJificalions 
brought  out  both  the  receiver  and  trans- 
mitter antenna  eonncctions  to  the  rear 
panel,  along  with  the  power  and  control- 
ler interface  connectors.  The  radio's 
original  antenna  connection  can  be  seen 
at  the  very  left  front  of  the  radio,  with 
the  key  lock  just  to  the  right  of  the  con- 
nector We  disconnected  the  DC  wiring 
to  the  antenna  relay  to  save  a  little 
power,  since  the  relay  is  now  unused.  To 
bring  out  the  transmitter  connection  you 
will  need  an  RCA  jack  and  a  piece  of 
coax  (RG-58  or  similar)  appropriate  for 
the  transmitter  power  levcL  Unscrew  the 
output  filter  assembly  located  at  the 
front  top  tjf  the  transmitter  strip  (it's  la- 
beled TFD6I01 A  in  the  lower  left-hand 
comer  in  Phutti  B)  to  noutc  the  cable 
and  RCA  plug  to  the  transmitter  output 
jack,  then  reconnect  the  filter. 

The   radio    we   received    had    some 


Photo  A^  Top  cover  removed 

surface  corrosion  along  the  rear  panel. 
This  was  not  unexpeclcd  for  something 
that  may  have  spent  the  last  10  or  15 
years  in  the  trunk  of  a  taxi  cab  or  a  truck. 
A  little  sandblasting  and  paint  made  the 
panel  look  like  new.  We  then  used  a 
punch  to  form  the  RF  bulkhead  connec- 
tor holes,  and  a  nibbler  tool  to  make  the 
openings  for  the  power  connector  and 
DB-9  connector. 

The  modifications,  suggested  by 
VersateK  also  gall  for  an  audio/squelch 
pot  board  to  be  installed  in  the  radio; 
normally  a  control  head  would  provide 
these  functions.  In  Photo  A  you  can 
see  the  small  piece  of  perf  board  and 
the  components  at  the  far  top  end, 
mounted  with  double-sided  tape  to  the 
radio's  interconnection  board.  Also,  a 
speaker  load  resistor  is  visible  slightly 
to  the  right  of  the  perf  board.  Photo  C 
shows  the  detail  of  these  two  items.  In 
Photo  B,  a  small  Radio  Shack *^ 
speaker  is  double-sided  taped  to  a 
metal  divider  inside  the  audio/squelch 
compartment. 

VersateFs  instruction  manual  shows 
the  COS  signal  to  the  repeater  controller 
being  picked  from  their  'Toint  H'  (pin 
12  of  the  audio/squekh  hoard  connec- 
tor), but  this  is  the  output  of  an  analog 
detector  and  is  not  a  clean  logic  signal,  1 
recommend  taking  the  COS  from  pin  10 
of  IC202,  The  instruction  manual  sup- 
plied by  Versaiel  is  good  from  a  modular 
level,  but  there  is  not  enough  detail  for 
this  mod  to  be  made  unless  you  have  a 
complete  manuaL  For  those  who  don't 
have  and  can't  find  one,  IC202  is  one  of 
only  two  chips  on  the  audio/squelch 
board,  and  it  is  the  one  located  closest  to 
the  interface  connector  pins.  Pin  10  of 
IC202  is  also  routed  to  pin  8  of  the  inter- 
face connector  pins,  and  our  wiring  to 
that  pin  can  be  seen  in  Photo  C.  The 
COS  signal  at  this  point  is  0  volts 
unsquelched  and  6.9  volts  squelched. 


Photo  B.  And  here*s  the  bottom.  The  messy 
part  is  our  added  \%>iring. 

In  addition  to  bringing  the  COS  signal 
out  to  the  controller  interface  connector, 

we  also  added  a  Motorola  PL  (CTCSS) 
decoder,  and  routed  the  PL  decoder  de- 
tector output  along  w  ith  the  COS  signal 
to  a  CMOS  4001  gate.  The  gate  is  wired 
as  shown  in  Fig-  1,  and  provides  us  with 
the  ability  on  the  interface  connector  to 
use  any  of  three  squelch  signals  for  the 
conUx)ller:  COS  only.  PL  only,  or  COS 
and  PL  ANDed  from  the  4(X)1 .  And,  with 
Ae  single  4001  chip,  any  squelch  signal 
can  be  either  normiilly  high  or  low. 

Why  would  we  use  PL  and  COS 
ANDed?  This  radio  uses  resonant  reeds 
to  detect  the  CTCSS  signal.  These  reeds 
have  both  a  start-up  decode  delay  time 
and  a  shutdown  delay  time.  By  anding 
the  PL  and  COS,  the  shutdown  delay 
time  is  eliminated  from  the  composite 
signal. 

Photo  D  shows  the  4001  attached 
with  double-sided  tape  and  the  nest  of 
wires  attached  to  it.  Pin  7  of  the  chip  is 
bent  over  and  soldered  to  the  small  lug 
rising  through  the  PC  board,  and  pin 
14  is  folded  over  and  soldered  to  the 
trace  marked  as  REG+  on  the  board. 
The  PL  decoder  output  is  picked  off 
from  pin  3  of  the  PL  board,  which 
would  be  the  third  in-line  pin  closest 
to  the  audio  amplifier  connections  of 
the  audio/squelch  board.  If  you  have 
the  PL  board,  you'll  know  where  to 
connect  from  this. 

Alternate  firing 

You  can  order  these  radios  with  a  con- 
trol head  and  cable.  All  of  the  modifica- 
tions except  RF  cable  routing  and 
duplex  ptiwer  switching  can  be  per- 
'  formed  inside  the  control  head,  or  you 
can  discard  the  control  head  and  just  use 


Photo    C     The    audiohquelch    board    we 
^  added.  This  is  normalh  in  the  control  head 


the  approprifttle  wires  from  the  control 

head's  cable  for  controller  interfacing. 

If  your  controller  requires  switched 
audio,  then  you  could  accomplish  this 
several  ways.  The  COS  from  where  we 
look  it  provides  a  clean  logic  level 
which  can  be  used  to  drive  an  analog 
gate  or  (gulp!)  a  relay.  The  Motorola 
audio/squelch  board  in  the  MICOR  in- 
cludes squelch  driven  shunt  switches 
inside  IC202  that  could  also  be  used  to 
ground  the  low  level  audio.  A  full 
manual  would  be  handy  for  this  mod. 

Stimmary 

What  we  got  from  Versatel  was  ex- 
actly as  advertised.  The  rig  was 
crystalled  and  tuned  and  the  instructions 
were  simple  and  clear  The  radio  has 
worked  fine  from  its  first  day  of 
installation. 

On  the  downside,  the  included  sche- 
matics are  a  little  hard  to  read  in  some 
places,  and  a  better  copier  or  non -re- 
duced copy  from  Versatel  would  help.  It 
would  also  be  nice  to  have  more  sche- 
matics of  the  circuitry  itself  Then  again. 
if  we  looked  hard  enough  we  could 
probably  gel  a  manual  from  a  local  radio 
shop. 

Overall,  we  would  rate  VersateVs  con- 
version package  an  eight  out  of  10,  The 
Motorola  MICOR  mobile  makes  a  great 
repeater,  and  for  a  couple  of  hundred 
bucks,  you  Just  can't  go  wrong.  If  you 
have  a  MICOR  from  another  source, 
Versaiel  will  also  sell  the  conversion 
instructions  alone. 


Phota  D.  CrSS  CMOS  gate. 
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Numb&f  44  on  your  Feedback  c^r^ 


The  ANC-4  Antenna  Noise 

Canceller  from  JPS 


Reduce  that  noise! 


Pete  Ferrand  WB2QLL 
65  Atherton  Avenue 
Nashua  NH  03060-1904 
pferrand  @  scoot.netis.com 

The  use  of  phasing  to  get  rid  of  noise 
is  comtnon  with  microphones.  The 
ANC-4  uses  the  phasing  technique  to  get 
rid  of  noise  before  it  gels  to  the  antenna 
input  of  your  radio.  It's  not  an  audio  fil- 
ter  or  a  digital  signal  processor  The 
ANC-4  is  connected  belwcen  your  nor- 
mal antenna  and  your  transceiver  or  re- 
ceiver. Thus,  when  the  ANC-4  knocks  out 
noise,  the  noise  never  gets  into  your  radio. 


How  does  it  work?  Simple — the  noise 
signals  from  bolh  antennas  are  com- 
bined. Your  adjuslmenls  have  caused 
these  two  signals  to  have  equal  ampli- 
tude and  opposite  polarity  (a  180-degree 
phase  difference).  Some  types  of  noise 
are  easier  to  cancel  than  others.  The  unit 
is  designed  to  deal  with  locally  gener- 
ated noise,  since  all  noises  present  con- 
stantly changing  phase  relationships 
when  propagated  over  a  distance. 

The  other  requirement  is  that  the  noise 
antenna  must  hear  the  noise.  The  ANC-4 
is  provided  with  a  telescoping  whip, 
which  works  rme  for  most  power  line 


/  was  able  to  get  40  dB  of  noise  reduction  on  computers^ 
broken  streetlights,  and  power  line  noise.'* 


so  the  receiving  circuits  have  less  to  do 
and  aren't  overwhelmed  by  all  that  noise. 
The  ANC^  does  its  phasing  by  using 
a  separate  antenna  to  pick  Lip  the  noise; 
that  signal  cancels  out  the  noise  you're 
listen ina  to  from  vour  reeular  antenna. 

First,  set  up  the  ANC-4  so  the  noise  is 
picked  up  at  the  same  or  greater  level 
from  its  noise  antenna  as  it  is  with  your 
regular  antenna.  Second,  adjust  the 
ANC-4's  phasing  controls  until  the  noise 
disappears.  If  the  noise  doesn't  null  out, 
use  the  "phase  range"  and  "Ireq  range" 
buttons  to  increase  the  ranse  of  the 
phase  shifter  network. 

The  **gain"  and  "*phase"  controls  inter- 
act some,  so  it's  a  good  idea  to  watch  the 
radio's  S-meter  closely  and  set  the  radio 
AGC  to  ''fast,''  It's  not  a  hair-trigger  ad- 
justment and  the  noise  null  increases 
smoothly  as  you  approach  the  correct 
point  Settings  will  nornially  not  need  to 
be  changed  as  you  tune  across  the  band, 
but  ihey  will  need  to  be  changed  if  the 
noise  changes, 
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and  computer  noises  you  may  have 
around  the  house.  If  the  noise  that  both- 
ers you  can* I  be  heard  on  the  whip, 
there*s  a  phono  plug  in  the  reiir  for  attach- 
ing another  antenna  which  can  be  posi- 
I  lioncd  so  it  dties  pick  up  the  noise.  Tills 
may  be  a  wire  run  into  the  engine  compart- 
ment, if  you're  trying  to  defeat  mobile  ig- 
nition noise,  or  an  outside  dipolc  with 
polarization  adjustable  to  match  the  noise, 
or  perhaps  a  wire  running  parallel  to  your 
shack's  power  tines. 

I  was  able  to  get  40  dB  of  noise  reduc- 
tion on  computers,  broken  streetlights, 
and  power  line  noise— including  line 
noise  hereabouts  that  sometimes  wipes 
out  an  FM  broadcast  station  a  mile  away.  It 
also  works  on  household  stuff  like  lishi 
dimmers,  microwave  ovens,  and  TV  set 
hori/ontal  oscillators.  By  careftil  opera- 
tion, it*s  also  possible  to  null  local  radio 
transmitters,  such  as  broadcast  stations. 

You  can't  get  nd  of  any  signal  subject 
to  multiple  modes  of  propagation.  That 
basically  means  signals  beyond  ground 


wave.    I   discovered   that   some   local 

noises  change.  For  instance,  a  video 
monitor's  signal  can  be  perfectly  nulled, 
only  to  have  the  noise  reappear  when  the 
image  on  the  monitor  changes.  You  can 
only  null  one  single  noise  at  a  time.  1 
found  that  getting  rid  of  the  loudest 
noise  source  makes  it  easier  to  hear 
other  noises!  Discouraging,  but  that's 
life  and  those  noises  were  there  screw- 
ing up  my  listening  pleasure  anyway.  Of 
course,  1  could  get  a  second  ANC-4... 

Other  features  include  an  internal 
switch  that  bypLisses  the  unit  automatic 
cally  when  you  iransmit  through  it,  so 
you  can  use  it  with  a  U'ansceiver  as  long  as 
it  puts  out  1 50  watts  PEP  or  less.  If  you  use 
a  linear,  simply  locate  the  ANC-4  in  the 
antenna  line  between  the  linear  and  trans- 
ceiver. Lastly,  by  using  jusC  the  noise  amp 
and  the  whip,  with  no  main  antenna,  you 
can  use  it  as  an  active  antenna. 

My  conclusion  is  that  the  ANC-4  is  defi- 
nitely worth  having  if  you  have  noise 
problems.  It  is  not  a  replacement  for  an  au- 
dio filter  or  a  DSF  unit^absolutcly  not.  To 
deal  %vith  hetemdyncs,  band  noise,  sialic 
crashes,  and  adjacent  signal  splatter  you 
need  DSP  and  audio  llltering. 

The  times  I'm  most  erateful  for  the 
ANC-4  are  when  Tm  listenim^  to  mv  re- 
ceiver,  something  starts  up  down  the 
street  and  the  S- meter  swings  over  20 
over  9. ..a  few  adjustments  to  the  ANC^ 
and  I  can  hear  the  station  again.  The 
ANC-4  ($176  retail)  is  manufactured  by 
JPS  Communications,  RO.  Box  97757, 
Raleigh   NC    27624.   Telephone   (919) 

]  790' 1048,    (800)   533-3819      or   FAX 

,  (919)790-1456. 


Hear  The  Dinerence 
Dual  DSPs  Make... 


jgf 


■"^liM^, 


*^^!fXBi 


The  Nni-12  is  the  most  advatieed  DSP  noisie  redutlion  unit 
available.  Lfnparallcled  pertbrmance.  super-selective  FIR  fillers, 
ftiUy  adjustable  center  frequiiicy  and  bandwidth,  htith  Dynamic 
Peaking  and  Spectral  Stih  fraction  Noise  Red  net  inn.  spectral 
multi-tone  NOTCH  filtcn  All  NTR- 1 2  modes  are  usable 
simufianeously.  Use  on  all  opera ling  modes  including  AMTOR 
and  PACTOR.  Instiillcd  between  the  receiver  audio  and  external 
speaker.  $349.95 

ANC-4  Antenna  Noise  Canceller  (not  shown) 
Eyjni nates  power  line  noise  before  il  enicfb  the  receiver  to  kt  yoa 
hear  signals  you  ciid  not  know  were  there.  Reduces  any  locally- 
generated  noise  typically  5()dB,  Useable  between  lOOkHz  and 
SOMUz,  Noise  whip  and  wire  antenna  supplied  with  each  uniL 
Amo  xmil  switchover  up  to  200 W.  installed  between  the  antenna 
and  receiver  $175,00 

Contact  J  PS  for  a  dealer  near  you. 


NIR-12  Dual  DSP 


Reductiofi  Unit 


JPS  Communications  Inc. 


P.O.  Box  97757  ♦  Raleigh  NC  27624-7757  ♦  USA 
IbctaUite:  919.7m  1048  ♦  Fax;  919.790.1456  ♦  Email:  jps^^nando.nei 

ORDER  IINE:  800.533.3819 

http  ://e  nipon  u  ni .  turnpike ,  net/J/ JPS/j  ps^html 

Ask  for  a  catalog  of  JPS'  complete  line  of  noise  reduction  products.. 


Down  East 
iUlicrowave  Inc. 


/ 


Summer  Special! 


6M,  2M,  222Mhz,  &  70cm 
Transverter  Packages! 

A  DEMI  High  Performance 
Tmnsverter,  The  new  Teletec 
Solid  State  Power  Amplifier,  and  a 
K1FO  design  Yagi  Antenna.  All 
completely  configured  for  your  28 
MHz  transceiver.  Plug  and  Play! 
We  can  interface  to  most  HF 
transceivers. 

Write  or  cafi  for  complete  product  fine 
catalog  and/or  product  descriptions  of 

above. 

Down  East  Microwave  Inc. 

954  Rt.  51 9 

Frenchtown,  NJ  08825 
tel:  (908)  996-3564 
fax:  (908)  996-3702 
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FLEXJ0LE  ZCONO  REDyBLK  DC  POWER   ZIP   CORD 


mui»    soft  111  j£  idDftseaoo 


TINNED  COPPER    FLAT"  GROUNDING  BRAID 


JOtJ,-- 


CONNECTORS 


Pl2i&  Sdw.lilDrVQaU  tip     1 0pt  111  .DO     2^  |2S.0a  ..  SOpc  |47 .50     «  W|k.  190 


ORDERS  ONLY:  800-828-3340 

TECH  INFO:  847-506-1886   FAX:  847-506-1970 

113  McHenry  Road,  Surte  240,  Buffalo  Grove,  IL  60089-1797 

e-mail:  ex p€ tx.netcom.com 


CABLE  &  WIRE  CUT  TO  YOUR  SPECIF fC  LENGTH!   CUSTOM  CONNECTOR  WORK,  TOO. 
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Mumter  4B  on  your  Feedbsck  cartt 


The  Green  Mountain 

GM-20  QRP 


►~ ■  —  ™xTl  ^  ' »■"*»  ks      "  "  ■  ^  — ■  *•        ^"^ 


Another  small  wonder! 


Marshall  G.  Emm  AA0XIA^K5FN 
2460  S.  Moline  Way 
Aurora  CO  80014 

tie  of  the  attractions  of  QRP  op- 
eration (5  watts  of  RF  power  or 
lessj  is  the  wealih  of  excellent 
equipment  that  is  available  in  kit  forni,  at 
reasonable  prices.  The  latest  super  rig 
may  have  more  bells  and  whistles  than 
the  theater  organ  at  Radio  City  Music 
Hall,  but  it  will  cost  as  much  as  a  large 
car  or  a  small  house.  Meanwhile,  if  you 
are  prepared  to  avoid  causing  QRM  and 
TVI  and  accept  the 
challenge  and  excite- 
ment of  QRP  operat- 
ing, there  are  some 
exceUeni  single-band 
CW  transceiver  kits  available  for  less 
than  SI 00! 

A  steady  stream  of  new  QRP  kil  rigs 
has  appeared  over  the  last  few  years,  so 
when  a  new  one  is  announced  by  one  of 
the  Godfathers  of  QRP  design,  it  gets  a 
lot  of  attention.  Such  is  the  case  with 
Dave  Benson  5  (NNIG)  new  Green 
Mountain  single-band  CW  transceivers 
for  40,  30,  20,  17,  and  15  meters. 

The  Green  Mountain  series  is  a  "lateral 
descendcnt'*  of  the  Small  Wonder  (or 
"40-40")  series  and  the  NNIG  Mark  m 
('95  ARRL  Handbook)  transceivers.  The 
main  distinguishing  feature  in  the  new 
line  is  a  separate  heterodyne  local  oscil- 
lator, which  adds  a  bit  of  complexity,  but 
really  helps  on  the  higher  bands.  The 
transmitter  drive  has  been  beefed  up  with 
an  MMIC  embedded  in  the  bandpass  fil- 
ter, providing  12  dB  gain  to  the  driver, 
and  die  final  output  is  adjustable  from 
0.5W  to  a  solid  3W.  In  the  20  meter  ver- 
sion, the  second  harmonic  is  down  34  dB 
and  spurs  are  down  about  50  dB,  at  full 
powen  Now  that's  clean! 

The  rig  also  features  full  hrc;ik-in  (QSK)  via 
the  familiar  FET  s\*'itch  popularized  by 
W7EL.  and  the  receiver  has  incremental 
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tuning  (RTF)  via  a  quad  analog  switching  IC, 
A  four'{K}le  crystal  filter  on  tlie  8  MHz  IF  sets 
the  received  bandwidth  at  700-800  Hz. 

Apart  from  the  separate  LO  section, 
the  receiver  and  audio  output  sections  are 
pretty  much  standard  for  QRP  rigs,  but 
with  an  MC 1 350  IF  amp  providing  30  dB 
gain  and  a  high  level  of  stability.  Sensi- 
tivity is  right  up  there  with  the  big  rigs; 
minimum  detectable  signal  is  quoted  at .  1 
jlV  (*126  dBm),  and,  in  practice,  you're 
limited  to  the  ambient  atmospheric  RF 
noise  level.  These  are  hot  little  receivers! 


'x-^-a 


« jt- 


ij^* 


^^The  instructions  for  winding  the  13  toroidsy  often  a  real 
bugbear  for  kit  builders^  are  some  of  the  best  Pve  seen.'^ 


It's  available  as  a  board  kit  (printed  cir- 
cuit board,  all  board-mounted  parts,  and 
instruction  manual)  for  $75  postpaid,  so 
you  get  the  fun  of  building  a  well-de- 
signed kit  which,  after  an  hour  or  so^ 
you'  U  turn  into  a  real  fun  machine. 

Const  nictitm 

Your  first  pleasant  surprise  comes 
when  you  open  the  package  frotn  Small 
Wonder.  The  board  is  nicely  done, 
double-sided  and  solder-masked,  and  the 
components  are  all  new  and  of  high 
quality.  Several  small  groups  of  compo- 
nents are  packaged  in  separate  enve- 
lopes to  avoid  confusion,  and  Lhe  manual 
is  a  pleasure  to  read. 

Small  Wonder's  philusophy  is  to  en- 
courage you  to  understand  what  you  are 
doing.  The  manual  includes  a  detailed 
description  of  the  circuit  components 
and  trouble-shooting  instructions,  but  it 
does  assume  a  reasonable  level  of  skill 
on  your  part.  You  don't  gel  step-by-step 
Heaihkil-like  instmctions  telling  you 
how  to  identiiy  a  2,2k  resistor  and  where 
to  put  it;  the  instruction  steps  are  things 
like,  "Install  all  of  the  board  mounted 


compiinents  for  the  Local  Oscillator  as 
per  the  diagram  below"  or,  "Wind  and 

install  all  of  the 
loruids  in  accor- 
dance with  Table 

\r  For  most  of 

^^^^^^^^^^^  us,  that's  plenty. 
The  silk-screened  parts  overlay  on  the 
circuit  board  and  the  parts  list  are  all  you 
should  need  and  you  can  do  it  in  what- 
ever order  suits  you.  However,  the  tips 
shown  in  the  sidebar  may  be  helpful  and 
the  instructions  for  winding  the  iJ  tor- 
oids,  often  a  real  bugbear  for  kit  builders, 
are  some  of  the  best  T  ve  seen. 

An  interesting  approach  is  to  have 
you  build,  test,  and  partially  align  the 
heterodyne  local  oscillator  stage  first, 
RF  voltages  are  measured  with  an  os- 
cilloscope, but  if  you  don*t  have  one 
sou  can  open  the  supplied  ^'tesl  circuit" 
envelope  and  build  yourself  an  RF 
probe  for  your  digital  voltmeter.  Get- 
ting this  stage  built  and  aligned  insures 
that  you  are  on  the  right  track  with  your 
soldering  techniques,  and  gives  you  a 
known  starting  point  for  the  final  test- 
ing and  alignment. 

Tliis  is  a  board  kit,  but  turning  the  fin- 
ished board  ijito  a  finished  rig  in  a  box 
isn't  difficult.  All  off-board  connections 
(except  a  short  link  of  coaxial  cable  for 
the  antenna)  are  made  via  pin  connectors. 
The  wiring  harness,  with  mating  connec* 
tors  already  wired  and  color-coded,  is 
provided  in  the  kit. 


Aligiiment  and  tt^sling 

Youll  need  some  additioniit  compo- 
nenis  in  order  to  wire  up  ihe  board  for 

alignment  and  testing.  They're  available 
at  your  hvcal  Radio  Shack^^^  or  from  any 
mail  order  parts  house,  and  should  set 
you  back  about   10  to  15  dollars,  not 

counting  the  box: 

10k  gain  pot  (audio  taper) 

100k  main  tuning  pot 

5k  RH^  pot 

SPST  RIT  switch 

Keyjack(RCAor  1/4") 

Headphone  jack  (2.5nim  or  1/4",  your 

choice) 
Antenna  jack  fS0239  or  BNC) 
A  power  connector  (and  J5  A  fuse) 

I  used  a  combination  audio  gain  pot  and 
power  switch,  and  connected  a  power-on 
LED.  I  also  used  a  DPDT  switch  for  the 
RIT  so  1  could  switch  I2V  to  an  RIT-on 
LED.  For  power,  I  run  red  ami  black  wires 
through  a  gromjneted  hole  to  a  Motex-type 
connector  (RS  274-222)  via  an  in-line  fuse 
holder  (in  the  positive  line).  It's  a  good  idea 
to  wire  ever\lhing  up  on  the  bench  so  you 
can  test  and  align  the  rig  before  locking  it 
tip  in  a  box.  The  use  of  the  wiring  connec- 
tors makes  this  very  easy  to  do. 

The  aligmncni  is  relatively  slraighltbr- 
ward  and  you  will  need  only  two  or  three  . 


items  of  test  equipment:  a  general  coverage 
receiver,  an  HF  dransceiver,  and  some 
means  of  measuring  powder  output*  My  rig 
came  into  alignment  very  easily,  and  went 
right  to  tlie  rated  output  cjf  3  watts.  The 
sidetone  is  a  sampling  of  the  RF  outputs  so  its 
pitch  is  a  diieci  repn;;seniaiion  of  the  traasmil 
ofiset  and  them  is  no  adjustment  necessary. 
The  VFO  range  tumal  out  to  be  appix)xi- 
match  85  kHz,  down  a  bit  bom  the  rated  100 
kH?-.  but  within  tlie  tolerance  of  the  \aricap. 

The  GM-20  on  air 

The  first  thing  you  discover  when  you 
take  your  GM'20  into  the  real  world  is  that 

the  receiver  is  senstiive.  It  is  every  bit  as 
sensitive  as  the  big  rigs  and  has  adequate 
selectivity.  The  filter  skins  are  steep,  and 
aldiough  you  may  prefer  a  narrower  band- 
width, you  can  usually  use  the  RTF  to  throw 
an  unwanted  signal  out  of  the  passband,  A 
variable  bandwidth  filter  would  he  nice,  but 
there  are  enough  inexpensive  external  au- 
dio filter  kits  around  so  that  it  reaDy  isn't 
oeccssaiy. 

The  keying  is  clean  and  precise,  and  the 
sidetone  is  pleasant  to  listen  to.  Tliere  is  no 
apparent  drift,  and  the  QSK  function  is 
verj'  smooth. 

It*s  always  a  thrill  to  make  that  First  QSO 
with  a  new  rig,  especially  when  the  other 
station  is  on  die  other  side  of  the  continent, 
also  running  QRR  and  gives  you  a  good 


signal  report.  Say  what  you  like  about  solar 
minima,  but  there  is  some  real  truth  in  the 
QRPer  s  motto:  "Skill,  not  power!*' 

Conclusion 

The  Green  Mountain  series  represents  a 
terrific  value  for  the  money,  and  the  rigs  are 
great  fun  to  use.  Watch  out^QRP  is  addic- 
tive! Tt's  pmbably  not  a  good  kit  for  a  be- 
ginner, but  if  you  have  at  least  intcnncdiate 
kit  building  skills  you  will  find  that  it's 
easy,  and  you  will  have  the  added  licnefil  of 
knowing  that  you  really  buili  something! 

The  Green  Mountain  transceixer  kits 
comprising  circuit  board  and  all  board- 
mounted  components  are  available  fi*t>m: 
Small  Wonder  Labs,  80  E.  Robbins  Ave,, 
Newingion  CT  06!  11;  (203|-667-3536. 

Note  from  the  Big  Cheese:  If  you  build 
one  oj  liiese  rigs  please  let  me  hww  wliai 
Jim  you  're  had  u//A  it  after  a  few  days  on 
ihe  air,  /  svanl  to  know,  and  if  you  \e  made 
any  really  interesting  contacts,  the  readers 
will  be  interested  too.  Wayne  Q 


( 1 )  Never  by y  a  kit  from  someone  who  doesnl 
ofTcr  to  t\%  it  if  vou  an;  urr:ible  to  gel  it  eoina. 

(2j  Read  the  manual!  They  aU  say  ihuL,  but  it's 
surprising  how  often  d  problem  could  have  been 
avoided  if  you  had  just  read  through  the  d^irn  bcK)k 
firsL  Those  corrections  at  the  end  of  ihe  manual 
can  cause  a  lot  of  grief. 

(3)  If  a  copy  of  the  circuit  board  layout  i^  not 
provided  in  ilic  inanuaL  ?fiMe  one.  Just  phcuocopy 

\  the  board,  both  sides.  The  copy  of  tJie  coniponent 
side  is  useful  if  component  labeling  is  covered  up 
by  the  ct^rnponents.  A  copy  of  the  foit  t  soldedng) 
side  will  be  invalaable  if  you  have  to  track  down 
solder  bridges;  often  it  is  impossible  to  see  \^  hether 
t%  o  pointii  should  be  connected  without  referring 
to  ihc  artwork  or  a  photocopy* 

(4)  Tf  the  foil  (soldering)  side  of  the  board  is 
dirty,  or  if  you  got  your  fingerprints  on  it  while 
you  were  phoUx;opying  ii,  ctean  il  with  akohol 
bcfoie  you  start  soldering. 

(5)  Sort  the  components  and  check  ihem  off 
against  the  parts  list  before  you  start  soldering.  11 
you  find  a  wrong  or  missing  eomponent,  you  may 
be  able  to  get  ii  replaced  before  you  need  it,  or  at 
least  miiiimi/e  the  delay. 

(6 J 11  you  have  an>'  doubts  about  your  solder- 
ing skills,  do  some  pntcdce  work  wiOi  junk  compo- 
ncnLs  and  tbcrt  set  a  local  ham  to  check  vour  w  ofk 


Tricks  of  the  Trade 

(7)  Solder  under  a  magnifying  glass.  A  magni- 
fying desk  lamp  is  the  best  bet.  but  a  "helping 
hands"  device  with  a  magnifier  will  do. 

(8)  Check  ^ven' joint  under  magnification  ctj  you 
do  il.  Be  especially  eareiiil  to  watcb  for  solder  11  ow- 
ing onto  adjacent  tracks  or  pads. 

^9*  Keep  some  desoldering  braid  handy  and  fix 
those  rtiisiakes  immediaiely.  Dt>n't  make  a  mental 
noic  lo  conic  back  and  corrcci  laten 

( lU)  Do  DO  more  ti^an  5  or  6  components  at  a 
time.  V^liere  two  component  leads  share  a  sol- 
der pad.  do  them  both  at  the  same  lime  %o  you 
don'[  solder  over  an  empty  hole-  Often  there 
is  a  good  reason  for  the  order  show^n  in  the 
oianuaL 

( 1 1 )  There  are  ivvoexcqitions,  regardless  of  what 
the  manual  says:  (A)  Do  the  IC  sockets  first.  If 
notliing  else  is  on  the  board  you  can  just  iiim  U 
over  and  solder  wiihoui  worn  in 2  aJxiut  hulLlms 
the  things  in  place.  tB;  Do  ihe  ttSBidi  next*  These 
are  often  problem  spots,  and  if  nothing  else  is  on 
the  board  you  can  easily  use  your  nuilii meter  to 
check  continuity  between  the  pads,  insuring  a  good 
joint  and  continuous  coil. 

( i  2  Mn  general,  do  the  smaller  components  i  and 
those  that  tnount  flat  to  the  board)  first;  larger  ones 
last,  OtJicrwise  you  may  have  trouble  getting  to 
the  holes* 


(13)  Once  you  have  finished  moumiitg  board 
components,  clean  die  excess  ilnx  fram  the  foil 
side  of  the  board  usine  a  corama-cial  flux  remover 
or  acetone  (be  sure  to  do  this  in  a  well -ventilated 
area  and  heed  the  precautions  on  the  solvent  con- 
lainerL  A  clean  board  is  much  easier  lo  trouble- 
shoot  Loolcover  the  joints  and  reheat  any  thai  do 
nor  |4")ok  right. 

( 14)  Before  applying  powder  for  the  first  time, 
double -check  that  all  componcnis  are  in  the  riglit 
places  and  ha\ie  the  correct  polarity.  If  you  are 
too  lazy  to  check  e^ervihing,  at  lemt  check  all 
diodes,  electrolytic  capacitors,  and  integraicd 
circuit  chips. 

(15)  When  yoy  first  apply  power,  look  care- 
fully Ibr  any  signs  of  smoke  I  You  may  be  able  to 
detect  a  hoi  spot  or  a  component  mming  brown 
in  lunc  to  disconnect  the  power  and  find  the  prob- 
lem. If  you  can,  you  mi^hi  also  hook  an  aromcier 
in  series  with  your  povter  supply  so  if  the  meter 
shows  more  current  than  expected  you  can  turn 
the  power  otT[ 

( 16)  Bench- wire  aJl  external  controls  and  con- 
nectors so  that  you  can  test  and  align  before  yon 
set  the  circuit  board  screwed  down  in  a  box. 

ill)  U  you  do  have  to  seed  it  back,  ask  lor  a 
description  of  what  was  wrong  with  it  so  you  can 
avoid  that  problem  next  time. 
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Number  48  on  yoiir  Feedback  card 


The  Carolina  Bug  Katcher 
Multiband  HF  Mobile  Antenna 


Jeff  Gold  AC4HF 
1751  Dry  Creek  Road 
CookevilleTN  38501 

A  ay  mobile  antenna  is  a  coinpro 
misc,  I  wanted  one  that  would  al- 
low me  to  operate  on  several  bands,  byi 
without   mv   having   lo   carrv   around 

resonators  for  each  band.  One  that  Til 
the  bill  was  the  Cardinal  Bug  Katcher 
by  Lakeview,  ihc  makers  of  the  Ham 
Stick  singie-band  antennas. 

The  Bug  Kaicher  selli  for  $89,50, 
which  makes  it  one  of  (he  least  expen- 
sive muliibaiid  mobile  antennas.  It 
provides  ^^^^^tintt.^nc 

coverage  of  all  ama- 
teur. Mars,  and  ma- 
rine bands  from  7  lo 
31  MHz,  The  Hi  Q 
coil  gives  I  to  2  S-  ^^^^^^^^^^ 
unit  improvement  over  the  Ham 
Stick's.  The  antenna  is  7.5  feet  long 
and  stores  in  a  5()-inch-long  space. 

Setup 

To  set  up  the  antenna  1  put  Ijiile  clips 
on  the  coil  and  ihen  used  an  MFJ  An- 
tenna Analyzer  to  measure  the  SWR 
for  each  band  1  wanted  to  set  up  (see 


%file  1)*  Once  I  had  the  bands  set  up 
it  was  a  matter  of  just  switching  a 
quick  disconnect  clip  from  one  of 
these  set  points  to  another  to  change 
bands.  Yes,  I  have  to  get  out  of  the  car» 
but  it  onlv  takes  a  few  seconds  to 
switch  bands. 

Fitting  the  antenna  mount  to  the  car 
was  the  most  difficult  pari  for  me.  The 
main  function  of  the  mount  is  to  pro- 
vide mechanical  stability  and  support, 
since  going  down  the  road  at  65  mph 
places  a  significant  wind  load  on  the 


**/  wanted  a  mobile  antenna  that  would  allow  me  to  operate  on 

several  bands^  but  without  the  need  for  resonators  for  each 

band;  the  Carolina  Bug  Katcher  fit  the  bilV^ 


setup  with  the  Bug  Katcher,  1  feel  a 

lot  more  comfortabie  using  a  heavy 
duty  splil  ball  mount.  I  used  the  one 
from  Lakevtcw  ($2L95  cat  #075)  on 
my  other  vehicle  and  haven't  had  any 
problems. 

Operation 

After  1  finished  setting  up  the  Caro- 
lina Bug  Katcher  on  my  car,  I  turned 
on  the  rig  and  tuned  around  on  20 
meters.  I  heard  Dale  WA7KYT  operat- 
ing a  Special  Events  Station  on  the 
^_^^^_^^_    West    Coast.     He 

was  a  57  and  gave 
me  a  55.  Consid- 


Photo  A.  The  Carolina  Bug  Katcher  mobile 

antenna  from  Lakeview  Co. 
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antenna.  The  second  function  of  the 
mount  is  to  provide  a  good  ground. 

In  today's  automobiles  you  can't  as- 
sume that  a  trunk  lid  or  bumper  is 
grounded,  so  it*s  a  good  idea  to  use  an 
ohmmeier  to  check  for  a  low  resis- 
tance path  (less  than  25  ohms)  be- 
tween the  grounded  portion  of  the 
mount  and  the  negative  pole  of  your 
car  battery.  Or  you  can  use  a  magnetic 
mount  on  the  roof,  which  provides  a 
nice  ground  plane  effect. 

Mobile  antennas  work  best  w^hcn 
they*re  high  and  in  the  clear.  Some 
hams  drill  a  hole  in  the  car  roof  to 
mount  the  antenna.  While  this  is 
probably  the  ideal  installation,  there 
are  a  few  haras  who  are  unwilling  to 
I  drill  holes  in  the  roofs  of  their  cars! 
I'm  one  of  the  latter,  so  1  use  the 
Lake  view  Quad  Magnet  mount 
($49,95)  on  my  mini-van.  I  just  stick 
it  on  the  roof,  thread  the  coax 
through  the  door,  and  Tm  ready  to 
go.  I  have  to  watch  it  going  under 
low  tree  limbs  and  through  parking 
garages.  Although  I  have  used  this 


ering  he  was  on  a 
directional  antenna 
and  I  was  on  a  mo- 
bile antenna,  I  sure 
couldn't  complain. 
I  next  talked  to 
0E6T  who  was 
working  an  SSB 
contcst,Once  again 
I  didn't  ha\'c  anv 
trouble  at  all  mak- 
ing or  maintaining 
contact.  1  have 
used  the  Bug 
Katcher  on  both 
CW  and  SSB  with 
a  great  deal  of  suc- 
cess. 

You  can  get  mon; 
information  fit^m 
l^dteview  Co.,  Inc., 
362fr9A  Whitehall 
Rd.,  Anderson  SC 
2%24.  Telepbt>ne 
(803)  226-6990  or 
FAX    (803)    225- 
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Kaicher  ai  worL 


BAND 

BAND  WIDTH-2:1  SWR  POINTS 

40  meters 

30  KC 

30  meters 

1                          all 

20  meters 

250  KC 

17  meters 

all 

1 5  meters 

400  KC 

12  meters 

aU 

11  meters 

entire  band 

10  meters 

800  KC 

Table  I,  SWR  figures  for  each  band  seiup. 
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Economical  High  Current  Power 

Supply 


A  ''smart*'  battery  charging  system  to  build. 


William  Jacobs  WA8YCG 

Route  1.  Box  212 

Independence  WV  26374 


II  was  a  dark  and  stormy  night.. .well, 
it  was.  A  blizzard  caused  a  power 
failure,  and  it  got  very  dark  and  very 
qyjei  ver>'  fast.  The  setup  I  use  to  keep  the 
battery  in  ray  Field  Day  camper  chained 
came  in  ve/y  handy — 1  was  able  lo  put  my 
HF  radio  back  on  the  air  In  fact  it  worked 
so  well  I  now  use  it  as  a  po\^  er  supply. 

With  this  circuit  and  a  small  800  mA 
wall  Lransformer,  Fve  been  able  to  forget 
maintenance  on  the  battery  over  the  win- 
ter The  batter)^  (a  regular  auto  battery, 
not  a  deep-cycle)  is  4  years  old  and  has 
not  degraded  appreciably. 

Whv  it  works 

Most  new  iranscelvers  use  12  volt  di- 
rect current  for  operation.  Getting  the 
high  current  necessar>  for  transmitter 
operation  requires  an  expensive  power 
supply.  Here  is  a  way  to  reduce  this  cost 
as  much  as  possible. 

Modem  transceivers  require  12  volts 
at  I  or  2  amps  for  receive  operation.  This 
is  not  a  difficulty.  A  well  filtered,  well 
regulated  3  amp  power  supply  will  sell 


for  less  than  $25  new  from  a  radio  sup- 
plier and  even  less,  used,  from  a  flea 
market.  The  high  current  problem  starts 
when  transmit  operation  begins.  When 
in  the  U*ansmit  mode,  current  consumption 
of  a  100- watt  rig  could  exceed  20  anip5> 
This  high  current  demand  lasts  only  a 
short  time  but  ii  is  real  and  must  be  ser- 
viced. Knowing  how  much  power  must  be 
made  available  for  transceiver  operation 
can  be  analyzed  in  a  limited  mannen 

Let's  consider  a  CW  QSO.  The  on/off 
operation  of  a  CW  signal  produces 
a  duty  cycle  of  just  a  little  more  than 
50%.  Since  transmity receive  is  about 
even — we  listen  as  much  as  we  talk — 


little,  as  we  motor  down  the  highway.  If 
this  same  type  of  operation  could  be 
used  at  home,  the  average  current  draw 
would  be  supplied  by  the  much  smaller, 
more  economical  power  supply,  and 
peak  current  would  be  supplied  by  a 
battery  and  a  battery  charging  system. 

Uciw  it  works 

A  storage  battery  is  used  as  a  reserv^c 
for  the  high  current  operaiion  require- 
ment and  is  recharged  with  a  small  low 
cost,  low  current  **smari''  battery 
charging  system  that  can  be  left  on 
indefinitely  without  harming  the  battery. 


*7rs  a  small  low-cost^  low-current  ^ smart'  battery  charging 
system  that  can  he  left  on  indefinitely  without  harming  the 

batteryJ^ 


Phata  A.  The  completed  power  supply  imiL 

(Phoio  by  John  Jacobs.  Independence  \W 

26374:) 
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this  theoretical  CW  QSO  is  about  25% 
key 'down  transmit  and  75^  key  up  re- 
ceive. This  would  imply  that  the  long- 
term  (over  the  total  QSO)  current  con- 
sumption of  a  CW  transceiver  requiring 
20  amps  key  down  will  be  only  5  amp 
hours  for  each  hour  of  transmitting  lime 
and  1  or  2  amp  hours  for  receive.  The 
total  would  be  6,5  amp  hours  (25%  of  20 
+  75%  of  2). 

When  this  transceiver  is  operated  from 
an  auiorrKibilc,  we  supply  high  current 
firuni  the  auto  storage  battery  and  replace 
the  power  with  the  car's  charging  circuit.  It 
is  not  necessary  to  have  the  charging  sys* 
tern  supply  the  high  transmit  current.  It  is 
entirely  possible  that  with  lights,  air  condi- 
tioner, fan.  and  windshield  wipers  on.  the 
charging  system  will  nut  be  able  to  meet 
the  demand.  Tt  will  howevCT,  be  able  to  re- 
place some  of  the  energy  uscd^  liille  by 


The  project  is  built  in  five  systems. 
The  first  system,  "the  smarts/'  senses  bat- 
tery voltage.  The  second,  a  logic  cincuiu 
provides  switching  signals.  Tlie  thial  is  an 
oscillator,  used  as  m  AC- to- DC  converter. 
The  fourth  is  the  power  PET  or  switch  and 
the  driving  circuit,  and  the  last  is  a  power 
conditioning  circuit. 

The  smarts  of  the  charging  system 
come  fi"om  monitoring  the  battery  volt- 
age to  keep  the  battery  at  or  near  full 
charge*  The  circuit  operation  is  as  fol- 
lows. Battery  voltage  is  divided  by  resis- 
tors R3.  R4,  and  R7  and  fed  to 
comparator  U3A  and  U3B.  U3,  an 
LM339,  is  a  quad  (four  devices  on  one 
chip)  vohage  comparator.  The  output  of 
comparator  U3B  is  set  to  go  low  when 
battery  voltage  is  above  13.5  lo  14.0 
\  olts.  This  voltage  is  the  'Turn  OflT"  signal 
of  the  charging  system.  When  the  battery 


voltage  reaches  this  point,  charging  ceases. 
The  output  of  companitor  U3A  is  set  to  go 
low  when  haticry  voltage  is  below  13.0  lo 
13,5  voUs.  This  is  the  'Turn  On"  signal  of 
the  charging  systeiiL  When  the  battery 
voltage  is  below  this  poim,  charging 
commences.  When  battery  voltage  is  be- 
low^ "On,''  the  system  will  he  on  and  when 
the  battery  voltage  is  above  "Off.'*  the 
syslein  will  be  off. 

Th<^e  two  signals  are  connected  to 
U 1,  a  401  L  a  quad  2  input  NAND  gate. 
UlA  and  UIB  form  the  logic  circuit. 
These  two  NAND  sates  latch  the  chars- 
ing  circuit  on  until  the  "Off"*  signal  is 
reached  and  keep  it  off  until  ihe  "On" 
signal  is  reached.  This  hysteresis  of  1/2 
to  1  volt  keeps  the  circuit  from  turning 
on  and  off  at  microsecond  rates.  In  nor- 
mal operation,  the  charging  circuit  amy 
Slay  ofT  for  as  long  as  20  seconds.  In 
some  cases^  depending  on  battery  age, 
capacity,  and  condition,  it  could  look  as 
il'  the  battery  voltage  were  being  held  at 
the  "Turn  On"  voltage.  Actually,  the 
voltage  rise  of  the  battery  is  so  fast  that  ii 
looks  like  current  is  continuous.  This  can 
be  verified  with  an  oscilloscope,  Tliis  witt 
taper  off  in  time.  The  switching  action  pro- 
longs battery  life  by  keeping  the  battery 
from  gassing.  Battery  ga,ssing  is  destruc- 
tive to  the  balterv'  and  requires  more  main- 
tenance. The  output  of  the  logic  circuit 
(Drive)  goes  to  an  oscillator. 

U2  is  a  4047  IC  oscillator  with  an  op- 
erating frequency  of  about  2500  Hz.  It  is 
turned  on  wiih  the  signal  from  the  loiiic 
circuit  (Drive).  It  is  used  to  make  alter- 
nating current  from  direct  current  The 
alternating  current  is  rectified  and  used 
to  drive  the  gate  of  the  power  FET  The 
AC  output  of  this  oscillafor  is  coupled  to 
Tl,  a  simple  interstage  uranstbrmer* 
through  capacitor  C2.  The  output  of  Tl 
is  rectified  and  applied  to  die  gate  of  Ql, 
This  voltage  has  reference  to  the  source 
terminal  of  Ql,  and  produces  a  positive 
12  volts  added  to  the  battery  voltage 
without  regard  to  battery  voltages.  This 
high  voltage  (about  25  volts)  feeds  the 
gale  of  Ql  which  connect  the  battery 
charging  voltage  to  the  batterj,  Ql  is  a 
power  field  effect  transistors  that  will 
have  a  very  low  resistance  when  turned 
on.  The  junction  resistance  of  the  tran- 
sisior  goes  down  markedly  when  the 
gate  voltage  is  increased.  However  it  must 
be  kept  lower  than  the  hreakL]i>wn  voltage 
of  the  gate.  On  the  specified  iransisltjr  this 


is  20  volLs.  Even  with  the  low  resistance, 
the  U'ansistor  mav  gel  warm  and  should  be 
fastened  lo  a  heat  sink  if  current  of  more 
than  2  or  3  amps  is  supplied.  The  power 
conditioner  is  a  full- wave  bridge  recli- 
fien  filter  capacitor  and  regulator  circuit. 

Make  it  work 

The  circuit  board  makes  construction 
ver)  easy.  A!!  parts  except  the  power 
transformer  are  muunied  directly  to  the 
board.  Construction  time  should  average 
about  one  hour.  Start  with  the  resistors, 
capacitors  (with  the  exception  of  the 
electrolytic  capacitor),  diodes  (observe 
polarity )»  terminal  strip,  transformer, 
voltage  regulator,  the  power  FHT,  and  aU 
the  ICs.  Sockets  for  the  ICs  are  not  nec- 
essary and  cost  more  than  the  ICs,  The 
electrolytic  capacitor  is  large  and  should 
be  installed  last* 

The  resistors  in  the  voltage  divider 
circuits  were  1%  precision  resistors  on 
the  flrsi  few  chargers  that  I  built.  I  have 
found  however,  that  the  precision  is  not 
necessar>'.  The  range  of  (he  "'Turn  On/ 
Turn  Off  voltages  are  not  at  all  critical 
so  the  1%  precision  resistors  are  not 
needed.  I  have  since  used  5%  resistors 
and  they  work  just  fine.  This  no-adjusi- 
ment  approach  removes  lots  of  unneces- 
sary fussing.  The  voltage  '*ON"  and 
**OFF'  values  maj  be  different  from 
their  intended  values  of  13.0  and  14.0 
volts  but  the  difference  will  be  inconse- 
quential to  the  opcra- 
ijun  of  the  power  sup- 
ply. As  long  as  turn 
off  is  14.2  volts  or 
lower,  and  turn  on  is 
above  12.8  volis,  ap- 
propriate operat  ion 
will  result- 
Any  power  trans- 
former with  output  of 
12  volts  AC  will 
power  the  system. 
The  bridge  rectifier 
diode  I  specified  is 
rated  at  only  4  amps 
and  the  capacitor  has 
a  working  voltase  of 
25  volts.  These  are 
the  limits  placed  on 
the  tmnsformer.  I 
have  found  that  a 
small  wall  trans- 
former rated  at  12 
volts  AC  800  mA  w  iU 
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Fig,  2.  Silk-screen  pauem. 

keep  my  100-walt  HF  station  running  for 
more  ilian  3  hours  a  night  and  be  a^ady  to  go 
again  the  next  night.  A  3  J-amp  wall  chaiger 
would  rechiifge  the  hatter>'  completely  in 
about  one  liour  for  each  hour  of  actual  o]xnia- 
tion.  Depending  on  the  mdio.  the  bigger 
transfomier  may  cause  some  hum. 

There  are  no  blinky  lights  on  this 
project.  Intentionally.  Operation  can  be 
checked  with  a  %oltmeter  and  once 
proper  operation  is  verified,  the  power 
supply  will  be  relegated  to  the  door  un- 
der  the  table-  No  further  thought  will  be 
given  to  it. 

All  that's  left  to  do  now  is  to  connect 
a  battery,  rig.  and  the  charge  controller 
losether  and  have  fun.  The  use  of  a 
covered  plastic  marine  battery  box  is 
recommended.  If  a  scrap  of  wire  shuuld 
happen   to   come   in   contact   with   the 


SaODRl  Hfli 


Fig  L  PC  Paneni  Jroni  the  top  oj  the  boani  Whim  the  board  is 
primed,  the  iexi  will  be  *"correci  nrading^'' 
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batteiy  terminals,  the  energy  stored  m 
(he  fully  charged  battery  will  be  turned  lo 
heat — absolutely  spectacular!  Avoid  it! 

In  operadon  the  haiiery  voltage  will 
flueruate  between  approximatch-  13.0  and 
14.0  volts.  This  can  be  easily  observed 
with  a  digital  voltmeter*  TTie  voltage  fluc- 
tuation may  be  hard  kj  see  on  a  50-voll 
scale  of  an  tinalog  meter.  It  will,  however, 
be  easy  to  sec  the  charge  current  switch  on 
and  off  as  the  circuit  maintains  the  full 
charge  of  the  batter)^. 

This  circuit  will  also  w^ork  with  a  solar 
panel.  There  is  no  blocking  diode  so  the 
charger  uses  pt)wcr  all  tlic  time.  The  drain  on 
the  hittery  is  about  10  mA.  A  good  blocking 
diode  would  eliminate  this.  Before  you  add  iu 
considering  Ihe  tbllowing:  The  av^emge  night 
is  12  hours.  12  hours  times  10  mA  is  120  mA* 


AC 

Wall  Charger 


DC 

Soiar  Panel 


t 


Charger 

Controller 


1 


Battery 


Rig 


Block  diagram 


Fig.  3,  Block  ilia  gram  slwwing  solar  panel. 
AC  wall  transformen  charge  comroUer, 
baitery  and  rig. 
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houTTs.  Charging  al  1  amp  the  battery  drain 
will  be  restored  in  12  minutes.  I  feel  it  is  bel- 
ter lo  lose  the  10  mA  than  to  limit  the  maxi- 
mum chai^ge  by  the  diode-caused  vt)ltagc 
drop.  If  your  panel  has  more  k^s,  you  may 
w^ant  to  use  a  diode  beiw  een  the  panel  and  the 
chaige  controiler. 


1  have  built  several  of  these  circuits 
and  have  a  printed  circuii  board* 
Friends  have  also  built  the  circuit  for 
about  $20  plus  the  wall  transformer.  If 
my  little  project  intrigues  you  and  you 
want  a  board  ur  all  the  parts  drop  me  a 
line. 


Name 
4011 

CD4m7 

LM339 

Capacitor 

CaiKJcitor 

Capiicitor 

CapadiOT 

Capacitor 

Diode 

Full  Wave  Bridge 

Terminal  Strip 


Resistor 
Refyifitor 

Resistor 

Resistor 

ResisiOT 

Resistor 

NPwrFET 

Afclt  Reg 

Tninsfomier 


Number 
Ul 

U2 

U3 

Ct 

C2 

C3 

C4 

C5 

D! 

D2 

Jl 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

Ql 

02 

Ti 


Parts  List 

Value 

40U 

4047 
LM339 
.01  [jFdisc 
.01  pFdisc 
,01  uFdisc 
470a^V 

.01  \jF  disc 

IN4001 

TL402 

NC6-P107-06 

1  Ok  t/4  watt  5^£  cartML>n 

1  m  1/4  watt  5%  carixMi 

4,7  k  1/4  wait  5^  caitKin 

750  1/4  wati  5%  carbon 

20K  1/4  wiitt  5%  carbon 

20K  1/4  w  an  5%  carbcxi 

1  OK  1/4  wau  5%  carbon 

IRF531 

lOVreg 

TL009 


Mfg. 


Xiom  XRL25V4700 


Aueat 


IRF 

ECL78L10BP 
Mauser 


All  pans  are  available  from  Mou^ier  Electronics,  12  Every  Ave.,  Randolph  NJ 
07869  (800)  346-6873. 

PC  boards  are  available  from  the  author  for  S6.00.  A  PC  boand  and  all  parts 
with  ihe  exception  of  the  wall  iransfoimer  are  available  for  $2100.  A  small 
project  box  is  available  for  $5.00,  Please  add  $2,00  to  all  orders  to  help  with 
shipping. 


I L 


OUT    +10DC 


.01 


I 


/n 


PC+   BATT+ 


CHAS 
BAT+ 


Fig.  4.  Charge  controller  schematic. 


Homing  in 


Number  5S  ot}  your  Feedback  card 


Joe  Moell  RE.  K0OV 
PO  Box  2508 
Fullerton.CA  92633 

Talking  T's  and  Hidden 
Repeaters 

"The  T  IS  on  ihe  air!''  That  an- 
nouncefneni  is  sure  to  give  an 
adrenaline  surse  to  evervone  at 
the  Starting  poiot  uf  a  muhitc  hid- 
den iransmitter  hunt  When  yon 
start  out  on  a  T~hunt^  as  these  ra- 
dio direciiitn  finding  (RDF)  con- 
tests are  called,  you  never  know 
where  youll  end  up  and  you  don't 
know  \\\mi  youll  find  Uiere,  No 
wonder  most  hams  who  try 
T'hunttng  get  hcxiked  on  it. 

With  high-gain  quads,  Doppler 
sets,  and  other  state-of-the-art 
RDF  equipment  that  I  have  de- 
scribed in  this  column  over  the 
years,  finding  a  hidden  signal 
ought  to  be  easy,  right?  Alas, 
T-hunring  is  far  from  an  exact  sci- 
ence. What's  more,  the  hider  is 
doing  everything  possible  to  foil 
you  at  every  turn.  That  challenge 
is  what  makes  it  fun! 

In  a  recent  exchange  of  mes- 
sages on  a  Usenet  ham  radio 
newsgroup,  20T-hunters  told  uf 
sneaky  spots  where  hams  have 
put  hidden  transmitters.  A  ma- 
jority invalved  low-power  unat- 
tended T's  in  unlikely  places 
such  as  the  hollow  of  a  tree,  the 
trunk  of  a  police  car,  a  baby  car- 
riage at  the  zoo,  and  suspended 
by  a  wire  under  a  bridge.  Chris- 
topher Greenhalgh  N8WCT 
wrote,  **ll's   fun  sitting  in  your 
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Radio  Direction  Finding 

car,  watching  the  guys  run  up  lo 
vou  wiih  a  bi£  smile  think  ins 
they  have  won,  only  to  say,  *  You 
have  to  find  the  actual  transmit- 
ter/ which  you  have  stuffed  in 
a  bush  about  an  eighth  mile 
away,  being  watched  through 
your  side-view  mirror" 

Canned  messages  from 
canned  Ts 

Vottmrns  like  these,  you  need 
a  self-contained  T  package,  ready 
to  deposit  at  the  hidden  site  and 
leave  for  the  duration  of  the  hunt. 
Ten  years  ngo,  hams  made  them 
with  miniature  tape  recorders. 
Endless- Loop  cassettes  designed 
Ibranswerine  machine?;  wouki  re- 
peat  sound  eftccts  or  shon  mes- 
sages continuously,  along  with 
station  identification. 

The  possibility  Uiai  aT  will  get 
drcnched  by  rain,  heavy  dew,  or 
automatic  sprinklers  makes  some 
son  of  sealed  enclosure  a  neces- 
sity.  Military  surplus  ammunition 
cans  are  a  popular  choice  because 
they  are  waterproof  and  will  hold 
a  handie-talkie,  recorder,  audio/ 
timer  board,  and  sealed  lead-acid 
battery  big  enough  to  power  the 
HT  for  several  hours.  Sometimes 
the  hum  circumstances  demand 
something  even  smaller  Two 
meter  transmitter  boards  by 
Agrelo  Engineering  (see  last 
February *s  "I  li>minE  In")  are  just 
right  for  occasions  w  hen  you  need 
a  truly  tiny  T  That  company  also 
sells  miniature  digital  voice 


i  I  M  ^  T  T-^  'I  *^ 


t  :  - 


SUB/REC 


Photo  A,  The  Micro  1.4  Digital  Voice  Reconder  board  measures  only 
i",T  1-7/8".  This  is  the  simplex  repeater  version.  \%iiich  geis  all  in- 
coming audio  from  the  repeating  transceiver  An  elect  ret  micrvpitone 

is  supplied  with  all  other  versions. 


recorder  (T)VR)  boards  that  per- 
form like  a  cassette  recorder,  but 
are  stamp-sized  and  more  reliable, 

Agrelo  Engineering  has  plenty 
of  experience  with  digital  voice 
technology.  According  to  owner 
Joe  Agreio  N200C,  *'Our  princi- 
pal business  comes  from  custom 
designs  involving  our  DVR 
boards  for  clients  around  the 
world.  They  are  great  annuncia- 
tors for  product  displays,  vending 
machines,  amusement  parks,  and 
museums" 

N200C  recommends  his  Mi- 
cro 1 .4  models  tPhoto  A)  for  most 
hidden  T  applications.  *This  is  a 
mulii- message  microprocessor- 
controlled  recorder  designed 
around  the  1SD2500  series  voice 
recorder  chip,  using  Direct  Ana- 
log Storage  Technology 
(DAST),"  he  says.  **The  voice 
messages  are  in  EEPROM  and 
need  no  bauery  backup  for  100 
years.  This  is  not  a  computer 
voice  synthesizer,  but  an  actual 
digital  audio  recorder,  so  the 
sound  is  very  natural.  Its  'sleep' 
mode  increases  battery  life.  W'hea 
standing  by  between  messages,  it 
shuts  dowTi  power  going  to  parts 
that  are  not  being  used." 

A  standard  Micro  \A  board 
will  record  and  play  up  to  235 
separate  messages,  totaling  up  to 
90  seconds.  It  has  an  external  trip 
terminal  for  each  of  the  first  four 
messages.  A  momentary  ground 
on  a  trip  pin  causes  the  unit  to 
wake  up.  play  the  entire  message, 
then  go  back  to  sleep.  While  the 
message  is  playing,  the  on-board 
microcontroller  holds  a  push-to- 
lalk  (PTT)  output  high  or  low 
(your  choice)  lo  key  your  hidden 
T.  Holding  a  message  pin 
grounded  causes  the  unit  lo  repeat 
(loop)  that  message  continuously. 

The  loop  mode  is  ideal  when 
T-huni  rules  require  a  continuous 
transmission  On  the  other  hand, 
the  ability  to  go  lo  sleep  makes 
the  Micro  1,4  ideal  for  Ts  that 
transmit  infrequently.  For  ex- 
ample, the  MMRA  hunts  in  east- 
ern Massachusetts  are  often 
difficult  long-term  events  with 
transmissions  only  every  five 
minutes  or  so.  To  take  advantage 
of  the  sleep  tnode,  you  will  need 
a  simple  external  timer  circuit  to 
ground  a  message  trip  input  when 
a  transmission  is  scheduled. 
N200C  says  he  plans  to  sell  a 


circuit  hoard  for  such  a  timer:  it 
may  be  available  by  the  lime  you 
read  this. 

The  IS D 2500  chip  contains  an 
on-board  amplifier  capable  of 
putting  50  milliwatts  of  audio 
into  a  small  speaker.  You  won't 
need  that  much  audio  to  drive 
the  mike  input  of  youriransmil- 
cer,  but  it  might  be  useful  for 
building  decoy  "audio  bunnies" 
to  spoof  the  hunters  as  they 
"snifP  on  fool. 

Two  tioy  push-buttons  on  the 
Micro  1,4  control  ail  funeiions 
and  programming,  Tliey  double  as 
Record/Play  buttons  and  Menti/ 
Sub-menu  buttons.  Once  vou 
have  recorded  your  hidden  T  mes- 
sage using  the  supplied  electret 
microphone,  it  will  lake  some 
button-pushing  to  get  into  the 
Auto-Play  mode  and  set  the  de- 
lay rime.  First  command  it  into  the 
Menu/Sub-menu  mode,  go  to 
menu  2,  3,  or  4  (for  10-60  sec- 
onds, 1-6  miiLUtes,  or  10-60  min- 
utes delay,  respectively),  press 
Sub-menu  the  correct  number  of 
times  for  the  delay  you  want 
(coundng  the  number  of  LED 
flashes  to  be  sure  you  did  it  right), 
then  press  both  buttons  to  start  the 
program.  If  power  to  the  board  h 
interrupted  for  any  reason,  your 
message  is  not  losi  but  you  must 
'  repeat  the  above  sequence  to  get 
it  into  Auto-Play  mode  again. 


Photo  B.  This  liitU'  hidden  Tims  got- 
ten a  workotii  duiing  practice  ses- 
sions for  an-fooi  fojdmnts  at 
Hamcon-95  and  tiw  West  Coast 
VHF/UHF  Conjemnce.  It  comaiiis  a 
digital  i^ice  recorder,  timer  board, 
and  l90-miUi\vatt  tnmsmitten  all 
sold  by  Agreio  Engineeriftg.  Rmit 
AAA  alkaline  batteries  power  it. 
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If  you  are  concerned  that  acci- 
dental Interruption  of  power  dur- 
ing the  hunt  will  upset  the 
programniiiig  or  if  you  want  to 
avoid  all  the  bution-pushing  dur- 
ing setup,  you  can  have  N200C 
make  a  cusiom  "fox"  version  of 
the  Micro  L4  for  you.  When 
power  is  applied,  it  will  come  up 
in  the  Auto- Play  mode.  The  trans- 
mission timing  for  such  a  custom 
unii  is  predetermined  and  cannot 
be  changed  in  the  field. 

To  illustrate  how  easily  Agrelo 
microtnansmiltcrs  and  DVR 
boards  go  together  to  make  a  tiny 
T,  N2CKX:  built  one  in  a  4-3/8"  x 
2-1/2"  K  MM'*  plastic  box  (Photo 
B)*  *The  label  waj*  made  ou  Corel 
Draw  and  laser  printed,*'  he  says, 
'*Thcn  clear  packing  tape  was  ap- 
plied to  the  top  and  cut  ouL  This 
is  a  great  way  lo  make  your  own 
labels." 

The  enclosure  could  have  been 
much  smaller:  size  was  dictated 
by  the  need  to  have  big  enough 
balleries  to  power  the  T  for  Ihe 
duration  of  a  hunt.  Switches 
should  be  relocated  inside  the  box 
to  prevent  accidental  movement. 
Agreio  Engineering  sells  two 
smaller  Paclec  ABS  plastic  enclo- 
sures (2.4  X  1.6  jt  0.8  inches  and 
2.4  X  2,3  X  1 .0  inches),  but  docs 
not  sell  compSeie  T*s  like  this. 

What's  that  echo? 


Altliough  you  call  your  local 
34f. 94  machine  a  "repeaier,"  it 
doesn't  actually  repeat  what  you 
say.  It  merely  listens  to  you  on  one 
frequency  and  retransmits  your 
audio  in  real  lime  on  another.  On 
the  other  hand^  your  packet  con- 
troller in  the  digipcater  mode  re- 
ally is  a  repeater.  It  digitally 
'^records"  packet  messages  and 
*'plays  them  back"  on  ihe  same 
frequency  a  fev^  ^^cconds  later,  [f 
a  voice  repeater  did  the  same 
thing  as  a  digipeater  does,  it 
would  be  a  true  simplex  voice 
repealer. 

A  simplex  voice  repeater  in  a 
good  location  allows  weak  por- 
table and  mobile  siaiions  to  hear 
one  anoiher*s  transmissions,  just 
like  a  regular  duplex  repeater.  Its 
Dnlv  drawback  is  thai  users  must 
wait  for  each  transmission  to  be 
recorded  and  played  back.  On  the 
other  hand,  a  simplex  voice  re- 
peater doesn*t  require  a  duplexcr 
or  multiple  antennas  because  it  I 
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operates  on  only  one  frequency 
and  doesn't  transmit  while  receiv- 
ing. All  that  is  needed  is  an  ordi- 
nary transceiver,  antenna,  DVR. 
and  some  additional  logic  for 
control  and  timing.  A  complete 


Auto-Play  modes  of  die  standard 
version. 

Whai  does  all  this  have  lo  do 
w tth  T-hunting?  Well,  think  how 
much  fun  a  concealed  simplex 
repeater  would  be  as  a  hidden  T! 


"4  complete  simplex  repeater  system 

can  fit  in  a  brief case^  ready  to  deploy 

following  an  emergency.'' 


simplex  repeater  system  can  fit  in 
a  briefcase,  ready  to  deploy 
following  an  emergency. 

Joe  Agrelo  says,  "One  day  a 
good  friend,  George  Chapek 
N2AIG,  asked  if  we  could  turn 
our  DVR  into  a  simplex  repeater 
for  emergency  preparedness.  We 
did  it,  and  now  anyone  can  get 
one.  Currently  our  firsi  Simplex 
Repeater  is  being  used  by  our  lo- 
cal RACES  group  with  great 
success." 

The  Agrelo  Simplex  Repeater 
board  is  a  cusiom  version  of  the 
Micro  1,4  DVR,  with  a  different 
microcontrollcL  According  to 
N200C.  "The  PIC16C620  has 
four  analog  inputs  as  comparators 
and  voUage  references.  The  DVR  | 
microphone  input  becomes  the 
audio  input  from  your  receiver. 
The  speaker  output  goes  into  ihe 
mike  input  of  your  transmiiieL 
There  arc  two  PTT  output  lines, 
one  high  active  and  one  low 
active. 

"The  intelligent  squelch  fea- 
ture is  accomplished  by  the 
microprocessor's  analog  input/' 
Joe  continues.  'The  audio  diresh- 
old  is  about  1  volt  peak-to-peak. 
When  the  processor  detects  in- 
coming audio,  it  goes  into  the 
record  mode.  When  there  isn't 
any  audio  for  more  than  four  sec- 
onds, or  if  the  DVR  chip  reaches 
overflow,  the  unit  slops  recording 
and  goes  into  the  playback 
mode." 

Agrelo  Engineering  sells  the 
Simplex  Repeater  board  for  the 
same  price  as  other  Micro  1 .4  ver- 
sions. Repeater  functions  are 
fixed  in  the  unites  memory,  so  at 
power- up  it  performs  a  self-lesl, 
then  goes  into  the  Simplex  Re- 
pealer mode  automatically.  The 
station  ID  nicssiigc  is  in  non- vola- 
tile memory.  Because  of  the 
circuit  differences,  the  Simplex 
Repeater  version  cannot  be 
rcprogrammed  into  ihe  timed 
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Hunters  would  have  to  transmit 
to  it  in  order  for  it  lo  transmit  to 
them.  It  would  also  mimic  any 
other  hidden  Ts  on  the  frequency. 
Of  course,  hum  rules  would  have 
to  allow  for  such  a  device  and  all 
transmissions  would  have  to  be 
shoaer  than  the  repeater's  maxi- 
mum storage  lime. 

I  tested  the  Agrelo  Simplex  Re- 
peater in  March  when  WA60PS, 
WB6UZZ,  KE61PY,  and  I  hid  for 
ihe  Fullerton  Radio  Club's 
monthlv  Satnrdav  night  hunt. 
Rules  require  continuous  trans- 
missions so  we  used  it  as  an  op- 
tional second  T,  just  for  fun. 
When  hunters  found  the  main  T 
on  146.565  MHz,  a  note  iu* 
sinicied  them  to  QSY  to  another 
simplex  frequency  and  call  us.  It 
was  then  that  they  learned  their 
transmissions  were  being  delayed 
and  repealed  from  an  unknown 
location  that  they  would  have  to 
find  if  they  wished  to  havL^  a  bite 
lo  eat  with  the  rest  of  the  group. 
The  hidden  repeater  was  in  our 
van  in  the  parking  lot  of  a  resiau- 
rani,  hooked  to  a  beam  pointed  at 
the  main  T  site  a  few  miles  away. 
Through  it,  we  easily  worked  the 
hunters  with  our  handie-talkies 
from  inside  the  diner. 

The  Simplex  Repeater  per- 
formed quite  well  during  my 
tests,  lis  intelligent  audio  squelch 
circuit  actuated  reliably,  losing 
only  a  syllable  or  so  ai  the  begin- 
ning of  some  transmissions.  Op- 
erating through  a  simplex 
repealer  takes  some  praciice  and 
patience;  you  must  stand  by  while 
your  QSO  partner  completes  a 
trims  mission  and  it  is  repeated  af- 
ter a  four-second  delav,  Fre- 
quenlly,  operators  who  could  bear 
each  olher  directly  made  quick- 
keyed  exchanges  without  wailing 
for  their  replays.  When  they  fin- 
ished, the  simplex  repeater  duti- 
fully coughed  up  all  their 
transmissions,     Bui     if    the 


exc^iige  went  longer  than  85 
seconds,  the  simplex  repeater 
keyed  up  immediaiely  and  began 
playing  at  the  SS-second  mark. 

The  last  five  seconds  of  the 
simplex  repealer's  memory  are 
reserved  for  station  identification* 
Five  seconds  was  enough  for  me 
to  say.  This  is  the  K0OV  hid- 
den simplex  repeater  Come  and 
find  mel  But  if  you  want  me  to 
transmit  to  you,  you  must  first 
transmit  to  me  on  this  frequency,'' 
The  Micro  1.4  automatically 
plays  the  ID  message  after  every 
fourth  retransmission.  If  the 
frequency  becomes  inactive,  it 
identifies  again  ten  minutes  after 
the  last  ID,  then  remains  silent 
until  another  incoming  signal 
reaciivates  the  repeater  function. 

The  procedure  for  recording 
the  Simplex  Repeater  ID  message 
is  a  bit  tedious,  but  you  only  have 
to  do  it  once.  The  unit  must  be 
fullv  functional  with  a  transceiver 
attached.  You  will  need  another 
HT  or  transceiver  to  talk  lo  the  re- 
peater. Press  both  the  Record  and 
Play  buttons  and  wait  85  seconds 
for  the  unit  to  scroll  to  the  end  of 
memory.  The  LED  will  be  on  for 
the  85-second  period,  then  flash 
lo  indicate  it's  time  to  record  your 
ID  message.  Press  and  bold  down 
the  Record  button  while  keying 
the  IIT  and  saying  your  ID  mes- 
sage into  the  HT  microphone, 
then  release  the  Record  buiion. 

Be  cautious  and  you'll 
succeed 

All  Agrelo  DVR  boards  are 
fully  assembled  and  tested,  but 
using  one  is  noi  a  simple  matter 
of  "plug  and  play,**  Power  must 
be  +5  to  +6*5  volts  DC,  so  a  regu- 
lator from  your  1 2-volL  source  is 
a  necessity.  The  FIT  outputs  will 
source  or  sink  only  20  milliam- 
peres  maximum  and  will  switch 
voltages  no  higher  than  the  sup- 
ply. This  makes  an  external  relay 
mandatory  for  keying  most  ham 
transmitters,  including  handie- 
liilkies.  I  used  an  inexpensive  reed 
relay  from  Radio  Shack^^*,  part 
number  275-232. 

I  mounted  the  Micro  L4  on  a 
2^1/2"  X  1-3/4"  piece  of  unclad 
perforated  board  along  with  the 
relay  and  regulator  circuits. 
Cables  from  this  board  w^ent  io  the 
hidden  transceiver's  mike, 
speaker,  and  PTT  connections. 


You  wiJI  need  a  good  eye  and  a 
fuie-point  soldering  iron  to  attach 
wiring  to  the  row  of  10  liny  ter- 
minals. Use  utmost  care  in  wir- 
ing up  your  Micro  1 ,4  because  its 
ICs  are  susceptible  to  electrostatic 
discharge  damage  smd  the  unit  is 
not  tolerant  of  short  circuits.  The 
manual  cautions  never  to  short  the 
speaker  terminals  to  each  other  or 
to  ground,  never  ground  the  mi- 
crophone preamp  input,  never 
exceed  6.5  VDC  supply,  and 
never  press  a  button  until  all  sta- 
tus LEE)s  are  off.  Any  of  these  ac- 
tions can  cause  permanent  damage. 
I  found  thai  the  setting  of  the 
transceiver  volume  control  is 
quite  critical  for  proper  Simplex 
Repeater  operation.  Not  only  does 
it  determine  the  audio  quality  of 
the  recorded  and  played  back 
transmissions,  it  also  affeas  the 
intelligent  audio  squelch  circuit. 
If  volume  level  is  too  high,  re- 
transmitted audio  will  '*chop  out'\ 
and  if  too  low,  it  will  not  trigger 
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Phone  (608)  831-3443  /  Fax  (608)  831-1082 


E.K  Yosi  &  Company  2211-0  Parvlew  Rd.,  MJddleton,  Wl  53562 


Micro  1.4  DVRs  are  available 
from  Agrelo  Engineering*  1145 
Catalyn  Sireei.  Schenectady,  NY 
12303,  {518)381-1057.  Both  the 
standard  and  Simplex  Repeater 
models  cost  $69.95  each  for 


"Vbu  won't  need  SO  miiiiwatts  of  audio 

to  drive  the  mike  input  of  your 

transmitter,  but  it  might  be  usefui  for 

building  decoy  'audio  bunnies'  to  spoof 

the  hunters  as  they  'sniff'  on  foot " 


on  stations  with  low  audio.  The 
little  LED  on  the  board  will  barely 
flicker  on  audio  peaks  when  the 
volume  adjustment  is  correct,  A 
Hide  trial  and  error  experimenta- 
tion is  in  order  here. 

You  will  probably  find  as  I  did 
that  the  proper  audio  level  setting 
is  quite  low.  The  Micro  1.4  intel- 
ligent squelch  voltage  compam- 
tor  requires  a  DC  ground 
reference  on  the  audio  input.  If 
your  radio's  audio  output  is  ca- 
pacitor-coupled and  the  DC  path 
is  broken  when  you  plug  into  the 
external  speaker  jack,  try  putting 
a  10-ohm  resistor  in  parallel  with 
the  DVR  audio  input. 

Some  transceivers  put  out  low 
level  audio  hiss  or  hum  at  the 
speaker  jack,  even  when 
squelched.  This  will  prevent  the 
audio  comparator  from  working 
properly.  To  use  such  a  trans- 
ceiver with  the  Simplex  Repeater 
board,  you  must  add  a  carrier-op- 
erated squelch  circuit  (COS)  to 
the  re«^iver.  The  Micro  1 .4  has  an 
input  to  accept  the  COS  output, 


ninety  seconds  total  audio  storage 
time.  Twenty-  and  sixty-second 
versions  are  available  at  slightly 
lower  cost.  Custom  program- 
ming is  available  for  additional 
charges.  For  quantity  pricing, 
warranty  information,  and  ship- 
ping rates,  see  Agrelo*s  Web  page 
(URL  is  hiip://home.navisoft.com/ 
agn?lo/ae.htm)  or  call  the  company, 
Send  E-mail  inquiries  to 
J  Agre  1  o@  aol .  com. 

I  want  to  hear  about  T-hunts 
you  have  experienced  where 
DVRs  and/or  simplex  repeaters 
were  used  in  clever  ways.  I 
prefer  E-mail  for  comespondence 
(send  to  Homingin@aol.com  or 
75236.2 1 65 @compuserve.com).  I 
also  welcome  your  cards  and  let- 
ters sent  to  the  address  at  the 
beginning  of  this  article. 
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Call  Fran  for  details; 
603^924-0058 


New  Products 


CIRCLE  1 14  ON  READEH  SEHVICE  CARD 


9kimbef  55  on  your  F^Mibsck  cmrd 


Waterproof  PL-2S9 
Available  Now 

RF  Connectors  announces  the 
RFU-503.  a  UHF  male  solder 
clamp  connector  This  PL-259 

waterproof  plug  features  silicone 
rubber  front  and  rear  gaskets.  The 
center  contact  is  silver-plated  for 
optimum  solderabiliiy*  the  insu- 
lation is  Teflon^™,  and  the  body 
is  nickel-pl;ited. 

The  RFU-503  is  available  from 
RF  Connectors  Distributors 


Ameco  Keeps  Its  Cool 

Ameco  announces  two  new, 
high-performance  broadband  RF 
loads:  Model  DL  1500  is  an 
air-cooled  unit  thai  will  handle 
an  average  of  1500  watts  for  up 
to  15  seconds  and  150  watts 
continuously  from  DC  to 
650  MHz. 


throughout  the  US,  Canada  and 
Mexico,  For  additional  infcffmaiion, 
call  1^800-233-1728  or  E-mail: 
102061 .2261  ©CompuServe. com. 

Model  DL  I SOO-F  is  a  forced-air 

cooled  dummy  load.  It  will  handle 
an  average  of  1 500  watts  for  a  fill! 
30  seconds  and  300  watts  continu- 
ously. The  DL  i500-Fhas  a  bw-noise 
fan  ihal  helps  keep  the  non-inductive 
load  elemeni  cool  for  longer  lUe.  The 
SWR  for  bodi  mokls  is  1.1:1  for 
160  to  2  meters,  1.5:1  to  70  cm. 

Both  units  come  in  a  strong, 
lightweight  aluminum  case  perfo- 
rated to  enhance  cooling.  For  more 
information,  call,  write  or  FAX 
Ameco  Corporation,  224  East  Sec- 
ond Street,  Mineola,  NY  1150L 
Phone  (516)  741-5030;  FAX  {516} 
741-5031, 

Continued  on  page  64 


loqe  800-174-7373  or  6CU-924^0D5S.  FAX  603- 
»24-^6 1 3,  or  see  ofukr  lorm  on  pige  BS  Tor  Dnkrdig 
mfdrmiiKHi, 
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Number  5B  on  your  Feedtack  card 


Simple  Inductance  Meter 

Measure  small  inductances  with  this  easv-tO'Construct  instrument. 


J.  Frank  Brumbaugh  KB4ZGC 

P.O.  Box  30  -  c/o  Defendini 

Salinas  PR  00751-0030 


The  ability  lo  measure  small  indue 
tanccs  in  the  range  below  about 
15  mierohcnries  (jiH)  is  of  ihe  ui- 
mosi  imporianee  when  winding  loroids 
for  VFOs,  coupling  transformers  in  re- 
ceivers and  transmitters.  Many  junk 
boxes  contain  small  coils,  IF  transform- 
ers, and  other  oddments  salvaged  from 
old  radios  and  television  sets  which,  if 
one  knew  what  their  values  were,  might 
well  be  put  to  use  in  home-brew  equip- 
ment. There  are  ct^mmcrcially  available 
LCR  meters  which  look  like  DMMs,  but 
which  cost  well  over  $100,  far  more  than 
the  usual  ham  budget  can  cover.  Some 
DMMs  costing  a  bit  less  than  that  have 
an  inductance  measuring  capability,  but 
only  in  millihenries  (mH)  and  henries, 
which  is  of  little  use  to  most  hams. 

What  we  need  is  a  simple,  inexpensive 
instrument  which  anyone  can  easily  con- 
struct, and  which  will  measure  these  im- 
portant small  inductances  (coils)  with 
reasonable  accuracy.  The  simple  instru- 
ment described  here  wiU  enable  you  to 
measure  coils  in  the  range  from  below  2 
|JH  to  above  15  |jH.  This  range  includes 
all  the  values  of  inductance  used  in  VFOs 
and  most,  if  not  all  RF  coupling  trans- 


Y1 


Fig.  L  Schemmk  diagram. 
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formers  wound  on  toroids. 

Although  this  circuit  is  theoretically  ca- 
pable of  measuring  inductance  below  1 
fiH,  in  the  real  world  the  unavoidable  stray 
capacitance  and  inductance  will  usually 
make  measurements  this  low  impossible 
with  such  a  simple  circuit. 

It  is  possible,  by  using  a  diderenl  fre- 
quency crystal  than  that  specified  to  shift 
the  riingc  iner  which  nieasurements  can 
be  made,  A  lower  frequency  crystal,  down 
as  far  as  I  MH/.,  will  enable  measurement 
of  inductances  as  large  as  1  mJ-L  but  the 
smallest  value  measurable  will  rarely  be 
smaller  than  about  75  \M.  Crystals  be- 
tween 1  and  10  MHz  will  iillow  measure- 
ment ranges  between  that  just  given  and 
the  design  range  of  this  instnimenl  using 
the  specified  1 0  MHz  crystal.  Use  of  a  higher 
ftet]uency  crystal,  up  to  13  MH/.  will  not  al- 
low much  smaller  values  to  be  measuied  be- 
cause of  the  eflccls  of  suuy  capacii)  and 
inductance.  Crystals  above  about  13  MHz 
will  not  oscillate  in  this  circuit. 

The  circuit 

Fig.  I  shows  the  schematic  diagram  of 
the    Simple    Inductance    Meter.    UK    a 

74LS00  two- input 
Quad  NAND  Gate 
logic  integrated  cir- 
cuit (chip),  two  resis- 
tors, a  capacitor  and 
a  surplus  micropro- 
cesser  cij^stal  form  a 
stable  cxysla!  oscilla- 
tor near  the  marked 
frequency  of  the 
crystal.  The  RF  volt- 
age is  taken  from  pin 
8  Lhroueh  isolation 
capacitor  C3,  to  the 
measuring  circuit. 
RF  voltage  is  applied 


Sensitivity  -\AAAAt. 


R6     ^^ 


through  capacitor  C7  to  Jl ,  a  binding  post. 
This  same  RF  voltage  is  applied  to  a  resis- 
tive voltage  divider  consisting  of  R3  and 
R4.  A  germanium  diode  Dl  has  its  anode 
connected  to  the  junction  between  R3  and 
R4,  RF  across  the  Viiriable  tuning  capaci- 
tor C6  is  applied  back  through  C5  to  the 
cathode  of  DI  and  k>ad  resistor  R5.  the 
lower  end  of  which  is  bypassed  to  ground 
tlirough  C4  and  applied  to  the  positi\  e  ter- 
minal of  meter  Ml ,  R6  is  a  setisitivity  con- 
trol connected  between  the  negative 
tenninal  of  meter  MI  to  ground. 

At  first  elance  vou  mav  think  this  instru- 
ment  uses  a  bridge  circuit,  similar  to  that 
used  in  my  Simple  Capacity  Mctei"  this  is 
incorrect.  Tliis  instrument  operates  by 
measuring  the  RF  voltage  developed 
across  C6,  which  will  be  the  highest  when 
the  series  circuit,  made  up  of  C6  and  the 
unknown  inductance,  is  at  resonance  at  the 
crystal  frequency.  In  other  ttords,  the 
value  of  the  unknown  inductance  is  indi- 
cated on  the  dial  attached  to  C6  when  the 
voltage  indicated  by  M I  peaks,  just  the  op- 
posite ol'  bridge  operation- 
Construction 

This  instrumejU  should  be  constructed 
on  a  small  piece  of  pcrf  hoard  or  on  one  of 
the  general  purpose  [^i  uiied  circuit  boanJs 
available  at  Radio  Shack"^*.  It  should  be 
mounted  in  an  aluminum  box.  or  in  an  en- 
closure made  from  pieces  of  printed  circuit 
board  material,  because  of  the  liigh 
frequency  at  which  ii  operaies. 

Capaciior  C6,  and  binding  posts  J I  and 
J2,  should  be  a  few  inches  apart  so  that 
when  yt>ur  fingers  are  adjusting  C6  you 
don't  interfere  with  the  field  around  the 
inductance  being  tneasurcd. 

Leads  between  Jl  and  C7,  and  between 
J2  and  C5  and  C6,  sht)uld  be  as  short  as 
possible,  considering  the  physical  distance 
between  J2  and  C6,  This  latter  lead  should 


be  bare  solid  wire,  fairly  hirge  (up  to 
AWG-i2),  and  should  be  spaced  away 
from  the  enclosure  wall.  Using  a  fairly 
large  diameter  solid  wire,  and  spacing 
away  from  enclosure  walls,  will  reduce  the 
amount  of  stray  capacity  and  inductance  in 
this  critical  portion  of  the  circuit.  You  can 
use  as  small  a  wire  as  AWG-22,  but  the 
larger  the  wire  you  use,  up  to  AWG- 1 2,  the 
lower  the  stray  inductance. 


in  the  taob.  Scribe  or  otherwise  m^irk  an 
index  line  on  the  panel  extending  a  shuit 
distance  outward  from  the  edge  of  the  dial. 

Calibration 

You  will  need  a  few  smdl  inductances 
of  known  values  to  use  in  calibraline  the 
dial.  Tlnv  inductances  sold  as  RF  chokes 
are  suitable.  Most  are  available  with  a 
±10%  tolerance,  which  will  be  adequate. 


^^This  inductance  meter  should  be  mounted  in  an  aluminum 

boXf  or  in  an  enclosure  made  from  pieces  of  printed  circuit 

board  material^  because  of  the  high  frequency  at  which  it 

operates. 


?f 


Meter  Ml  can  be  either  a  standard  0-1 
mA  meter,  or  one  of  the  small  plastic 
meters  originally  made  for  CB  radio  or 
home  entertainment  equipment.  These  lat- 
ter meters  usually  have  200--300  jjA 
movements,  and  the  value  of  R6  mav  have 
to  be  increased  by  adding  a  resistor  in  se- 
ries with  it  if  the  more  sensitive  meters  are 
used. 

However  if  you  have  an  analog  VOM 
w  ith  a  current  ranee  of  1  mA  or  less,  and  a 
DC  voltage  range  of  2  or  3  vol  is,  you 
could  install  a  p^iir  of  binding  posts  instead 
of  Ml  and  use  your  VOM  to  read  the  peak 
voltage  at  resonance,  saving  the  cost  of  a 
dedicated  meter.  Depending  upon  the  Q  of 
the  unknown  inductance  being  measured, 
you  may  need  either  a  low  current  or  low 
voltage  range  on  the  VOM. 

You  will  have  to  make  and  calibrate  a 
dial  for  C6,  Most  hams  save  the  circular 
metal  or  plastic  cutouts  m:Klc  when  install- 
ing meters  and  small  speakers.  These 
make  ideal  dials  when  white  card  stock  is 
glued  to  one  side,  trimmed,  then  centered 
and  cemented  or  epoxied  to  the  bottom  of 
a  knob,  with  the  knob  on  Uie  white  side  of 
thediaL 

If  you  do  not  have  stich  a  circular  cut- 
out— you  will  probably  have  one  if  you 
mount  a  standard  meter  for  Ml — you  can 
scribe  a  circle  on  a  sheet  of  heavy,  stiff 
plastic  or  cardbo^d.  cui  ii  out  carefully 
w  ith  scissors  or  a  hobby  knife,  then  cut  a 
hole  in  the  exact  center  to  pass  the  shaft  of 
C6.  If  your  dial  does  not  have  a  clean 
while  surface,  glue  a  piece  of  white  paper 
OT  index  card  stock  on  it  Trim  it  when  the 
adhesive  has  dried,  and  cement  or  epoxy  it 
to  the  bottom  of  the  knob  for  C6- 

Mt>unl  the  completed  dial  assembly  on 
the  shaft  of  C6  and  lighten  the  set  screws 


though  if  you  use  5%  tolerance  chokes, 
such  as  those  available  from  Mouser  Elec- 
tronics, your  mca,surements  will  be  more 
accurate. 

If  you  pun^hase  ihe  following  small  RF 
chokes,  using  them  singly  and  in  series  in 
various  combinations  will  allow  calibra- 
tion points  at  approximately  every 
microhenry  from  2  or  below  to  above  15: 
Buy  two  I  \xH:  two  2,2  ^H:  one  4J  |nH: 
and  one  10  ^H  RF  chokes  to  use  as  cali- 
bration standards.  Remember,  if  you  con- 
nect inductances  in  series,  add  the 
individual  values;  if  you  connect  them  in 
parallel  you  can  use  the  formulas  for  paral- 
lel resistors  to  determine  the  resulting 
vahic.  Those  values  suggested  result  in 
only  series  connections,  adding  each  value 
to  reach  the  total  value^  except  for  calibrat- 
ing at  0-5  ^jtR  where  both  1  ^iH  RF  chokes 
are  connected  in  parallel.  It  is  extremely 
unlikely  that  you  will  be  able  to  calibrate 
as  low  as  1  |iH.  but  you  might  be  lucky! 

Switch  SI  to  ON.  Connect  a  caUbration 
inductor  between  J 1  and  J2,  adjust  C6  for  a 
peak  indication  on  Ml,  and  mark  this  point 
on  the  dial.  Numher  it  with  the  value  of  the 
calibration  inductance.  Continue  calibrat- 
ing the  dial  with  varioas  combinations  of 
inductances  in  the  same  manner 

You  will  not  be  able  to  number  each 
calibration  point,  especially  if  you  cali- 
brate at  af^roximately  ev^  microhenry. 
The  dial  will  be  ver\-  crowded  at  the  hinh 
inductance  end,  but  much  less  so  at  the 
low  end, 

OperatidA 

Switch  S 1  to  ON.  There  should  be  some 
indication  on  Ml,  which  shows  that  the  in- 
su'ument  is  functioning.  Connect  an  un- 
known induciance  between  Jl    and  J2, 


adjust  C6  for  a  peak  indication  on  Ml,  us- 
ing the  sensitivity  conU'ol  as  needed,  and 
read  the  value  of  ilie  unknown  induciance 
from  the  dial  of  C6  opposite  the  index 
mark  on  the  pane!.  If  you  are  using  an  ex- 
ternal analog  VOM  instead  of  Ml,  you 
may  have  to  switch  between  DC  current 
and  DC  voltage  rang^  to  k^p  the  needle 
on  the  meter  scale,  or  vou  mav  use  the  sen- 
siiivity  control. 

The  higher  the  Q  (quality  factor)  of  the 
imknown  inductance,  the  liigher  the  peak 
indication  on  Ml  and  the  VOM,  Con- 
versely, a  low  Q  induciance  will  register  a 
lower  peak  indication.  This  simple  cjitmit 
will  not  measure  Q  directly  but  will  allow 
tdative  indications.  Inductors  used  in  fre- 
quency-determining portions  of  VFOs 
should  have  the  highest  Q  possible.  This 
means  using  the  largest  diameter  wire 
commensurate  with  the  space  available  on 
70^1  of  ihc  loroid  core  used.  If  an  air  core 
coil  is  used,  its  diameter  afirf  length  should 
be  as  close  to  the  same  dimension  as  pos- 
sibfe,  and  be  wound  with  the  largest  diam- 
eler  wire  practical.  This  will  result  in  the 
highest  Q  coil  possible. 


Parts  List 

BTI      9V  alkaline  batterv 

C 1  ,C3.C4  0.0 1  liF  ceramic  di  sc 

capacitor 
CI        10  |iF  1 6V  eleclrolytic  capacitor 
C5        0.001  ^lF  cejiijnic  dibc  capacitor 
C6        365  pF  variable  capacitor 
C7        5m  pF  NPO,  C(Xi,  Myl^r^'  f  jt  piily 

capacitor 
D I        Gerniani  um  die  KJer  1 N34*  1  N6ft 

1N9(X  lN27tteta 
J1J2     Binding  post 
Ml       0'  1  m A  DC  meter  (see  text) 
RJ.R2  560  ohm  5%  1/4W  resistor 
R3,R4  t(X*  ohm  5%  1/4W  resistor 
R5        Ik  ohm  5%  1/4W  resistor 
R6        I  Ok  ohm  linear  potentiometer 
SI         SPST  toggle  or  slide  switch 
U 1        74LS00  t wo-i  npyi  quad  N AND 

aate 


73  wants  your  feedback... 

we've  been  improving  73  for  the  past 
months  with  more  articles*  easier  read- 
ing type,  etc.  And  honestly,  we  need 
your  feedback  (in  detail)  it^  yon  have 
any  critique  either  Ibr  or  against  the 
subtle  changes  that  we've  made.  We 
know  we  canH  please  everyone 
every  time,  but  if  you  tel!  us  what  you 
want  73  to  be,  we'll  at  least  try  to  head 
in  the  direct iim  for  further  "impnvve- 
nients"  that  might  be  most  appealing 
to  you-  Thanks, ^^^ 
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Hhm  to  hum 


Numter  53  on  your  F&edback  C3rtf 


Dave  Miller  NZ9E 
7462  Lawyer  Avenue 
NilesIL  60714-3108 


In  lasi  month's  column,  Rob- 
ert Blacka  N2WSO  offered  a 
good  tip  on  a  line  of  'camou- 
flage" rope  offered  by  The  Lehigh 
Group  of  AUcntown,  PA.  Since 
then,  r  ve  recei\Cti  Hieir  weli-laid- 
out  catalog  of  cordage  and  acces- 
sories, and  Ihc  rope  that  Bob 
mentioned  seemii  to  be  Lehigh's 
Item  #  CF450  (the  number  men- 
lioned  in  the  column  last  month 
may  be  the  dealer's  stock  num- 
ber along  with  a  UPC  code).  The 
catalog  describes  it  as  twisted 
polypropylene  rope  and  says  that 
it  holds  knots  well;  resists  oil, 
gasoline  and  most  chemicals;  is 
resistant  io  rot  and  mildew;  and 
floats  (a  trait  hopefully  not 
needed  in  ham  radio  applica- 
tions). The  sl^mtkird  length  is 
1/4"  by  50\  It  t-'onies  with  an  in- 
struction booklet  that  outlines  its 
proper  use  and  care  and  describes 
knotting  and  splicing  methods. 
Lehigh's  phone  number  is  1-610- 
398-1830.  Their  catalog  is  worth 
having  for  general  infarmation  on 
cordage  and  linings. 

Pinpoint  It  with  a  laser 

We*ve  all  heard  the  expression 
"a  solution  looking  tor  a  prob- 
lenL"  That's  w  hat  t  had  consid- 
ered those  new  "pocket  laser 
pointers"  to  be  until  1  thought 
about  it  some  more.  The  pen- 
si/.cd  pocket  laser  pointers  arc  ad* 
veniscd  as  being  useful  for  large 
group  presentations .  :ind  they  no 
doubl  arc.  but  how  many  of  us 
give  large  group  prcseniaiions 


Your  Input  Welcome  Here 


often  enough  to  jusiify  the  pm^- 
ciiase  of  one?  No  question,  they'd 
be  fun  to  play  with  (just  don't 
look  at  it  or  its  mirrored* re flec- 
lion  directly),  but  I  needed  a  bit 
more  incenii\'c  dtan  that  to  spend 
the  money  for  one.  WelL  for  those 
or  you  in  the  same  predicament, 
here's  die  justification  you^ve  been 
looking  for,  and  ifs  a  use^  one. 

h's  usually  easy  to  locale  the 
correct  component  fur  replace- 
ment on  the  component  side  of  a 
primed  circuit  bt^ard  since  the  pan 
numbers  are  generally  silk- 
screened  on  that  side,  but  locat- 
ing the  proper  pads  to  unsolder  on 
the  foil  side  of  the  board  is  an- 
other matter  altogether.  That's 
where  the  little  hand-heJd  laser 
pointer  comes  in. 

Simply  hold  the  pointer  over 
the  correct  component^  on  the 
component  side  of  the  board,  and 
then,  looking  at  the  toil  side^ 


Fig.  L  Steef  phnnbin^  sirap,  as  it 
comes  f mm  the  blister  packaging. 


perhaps  with  the  room  lights 

dimmed  a  bit — you'll  be  able  Lo 
see  the  exact  point  to  unsolder.  It's 
particularly  useful  with  phenolic 
PC  boards,  but  il  even  works  on 
the  heavier  Fiberglas^"  boards 
(though  the  light  does  scatter  a  bit 
more,  depending  on  the  density 
and  "grain"  of  the  board 
material). 

!f  you*d  like  to  drill  a  hole 
through  a  plastic  case,  but  you'd 
also  like  to  see  where  it  will  end 
up  on  the  other  side  of  the  case 
before  you  drid,  the  laser  light  will 
even  penetrate  some  of  the  less- 
dense  plastics.  Too  bad  it  doesn't 
penetrate  aluminunL..or  drill  the 
hole  for  you...al  least  not  yet! 

Finally,  our  two  younger  cats 
love  to  chase  the  "red  dot."  Be 
careful  not  to  shine  the  pointer 
directly  into  your  own  or  your 
cat's  eyes;  again,  intense  laser 
light  can  be  dangerous  if  misused* 
Lasers  derive  their  pinpoint  en- 
ergy by  forcing  alt  of  the  photons 
to  march  in  step,  at  exactly  the 
same  color  frequency  and  in  ex- 
actly the  same  direction,  much 
like  a  well -drilled  military  march- 
ing unit.  By  die  way,  our  older  cat 
shows  some  {though  dignified) 
interest  but  appaready  he  consid- 
ers the  laser  pen  just  another 


variation  on  the  oid  ''dancing- 
flashlight-beam  game!" 

These  are  my  contributions. 
What  problems  have  you  solved 
using  this  latest  "solution  looking 
for  a  problem"  device?  Send  me 
vour  ideas,  at  the  address  in  the 
masthead,  and  111  compile  them 
for  a  future  cokmm  on  ^'sharp-la- 
ser- pointer  tips" 

A  strapping  good  Idea 


From  James  E.  Brown 
AE4EY:  This  suggestion  is  cer- 
tainly w^orlhy  of  consideration.  He 
writes:  "My  shack  is  located  in 
the  basement  of  my  home,  and  the 
closest  nearby  ground  is  the  cold 
water  pipe  nmning  through  the 
rafters  about  five  feet  above  my 
operating  position.  In  the  past,  1 
simply  used  wires  from  each 
piece  of  equipment,  joined  to- 
gether at  one  connection  point, 
then  a  single  wire  running  up  the 
wall  and  to  the  cold  water  pipe. 
The  final  attachment  was  done 
with  a  worm-geared  hose  clamp. 
There  were  times  when  I  was 
plagued  by  RF  feedback  due  to  the 
many  wires  actinei  as  resonant  an- 
tennas  at  various  operating  fjnequen- 
cies;  T  also  had  concerns  about  the 
neccssar^f  low-resistance  of  a  single 
wire  grounding  system, 

'1  spotted  some  steel  plumhing 
strap  in  the  hardware  store  one 
day,  £uid  pictured  that  as  a  niucti 
better  solution  to  my  RF  ground- 
ing woes,  which  indeed  worked 
out  that  way.  The  steel  plumbing 
strap  is  inexpensive  enough,  be- 
tween $1  to  $2  for  a  10-foot  blis- 
ter-packed roll.  A  couple  of  rolls 
of  the  strapping,  plus  a  do/en  6- 
32  machine  screws,  nuts,  and 
washers  are  all  that  you  need  to 
gel  going.  The  particular  strap- 
ping I'm  using  is  3/4  of  an  inch 
wide  and  1 0  feet  long,  containing 
alternating  1 /4-inch  and  9/64- inch 
holes  throughout  its  entire  length. 
It's  made  for  jobs  like  hanging 
plumbing  pipes  from  wooden 
rafters,  and  is  easily  cut  with  tin 
shears  or  a  hacksaw  to  provide 
you  w  ith  the  exact  length  needed, 

^*Fig*  1  shows  the  strapping  as 
it  comes  from  its  blister-pack.  It's 
easily  bent  around  a  circular  fas- 
tening point  or  shaped  any  other 
way  that  might  be  needed  to 
achieve  the  desired  end-  Fig,  2 
shows  the  connection  point  to  the 
cold  water  pipe  in  tny  own 


~Fig,  2.   The  connection  m  an 
overhead  cold  water  pipe  ruth 

installation  and  Fig,  3  illustrates 
how  a  solid  splice  is  made  to  ex- 
tend the  strapping  length.  Fig-  4 
shows  how  Fvc  chosen  to  tap 
onto  the  main  strap  at  each  piece 
of  equipment,  and  Fig,  5  depicts 
how  that  piece  of  gear  can  be  se- 
curely fastened  to  the  tap-oiT  us- 
ing the  existing  grounding  stud 
present  on  most  amateur  gear. 

"Since  installing  the  strap 
grounding  system,  I've  experi- 
enced no  further  in- shack  RF 
feedback  problems.  What's  more, 
the  jumble  ofgrotrnding  wires  has 
disappeared  and  I've  no  further 
doubts  about  the  adequacy  of  my 
shack  ground  system.  Be  sure  that 
you  ground  every  piece  of  gear, 

I 

including  any  coaxial  switches, 

antenna  tuner  and  the  chassis  of 
your  shack  computer  llic  more 
thorough  you  are  in  this  area,  the 
fewer  problems  you'll  experience 
with  stray  RF  and/or  digital  noise 
ending  up  where  it  shouldn't  be,'* 
Jim  s  idea  is  a  good  one  to  keep 
in  mind  for  your  next  shack  re- 
building pmjeci.  Since  it's  rela- 
tively ine.\penslve  :fteel  strapping. 
There  will  be  some  inherent  RF 
resistance  present  in  it,  but  its 
sheer  bulk  helps  to  minimize  that 
factor.  If  you  can  find  copper 
hanger  strapping,  so  much  the 
better,  but  be  careful  not  to  mix 
dissimilar  medals  if  yon  can  pos- 
sibly avoid  it  (because  of  the  pos- 
sibility of  etecirolytic  action 
taking  place  at  thejtmctiunl  Also, 
be  sure  to  carefully  sandpaper  or 
wire  brush  all  connecting  pfflnts 
for  the  lowest  resistance  connec- 
tions. Both  steel  and  copper 
qtiickly  oxidize  to  form  high  re- 
sistance surfaces.  If  you  're  using 
a  cold  \^'afer  pipe  as  the  final 
ground  reference,  make  sure  that 


Fig.  3.  Splicing  two  sections  of 

strapping  to  extetid  the  length. 
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connecrion  is  also  well  cleaned, 
and  that  ihere  are  no  nan-coniltic- 
tive  pipes  in  the  line  all  ihe  way 
to  where  if  enters  the  earth 
ground.  Any  water  meters  or  other 
m-Iine  devices  should  be  bypassed 
with  a  lieayy  wire  shunt  sitice  tfieir 
carry-thmugh  conductivity  may  be 
questlonahie.  hi  a  basemen!  InsfaJ- 
kiiion.  quite  often  a  hole  driUed 
dimugh  the  concrete  floor,  with  a  6- 
or  8-foot  grvimd  nydpitssing  thnmg  h 
it,  will  end  up  being  the  .shorwst  and 
best  path  to  earth  ground  Be  care- 
fiil  not  to  madvertenth  hit  any  tm- 
der-Jloor  pipes  or  tiles! 

A  line  Of  affordable  project 
boxes 

If  you're  anything  like  me,  you 
can  never  have  enough  sources 
for  small  project  boxes,  perhaps 
for  a  microphone  adapter,  a 
couple  of  outboard  switches,  or 
maybe  a  small-circuit  idea  con- 
sisting of  just  ihree  or  four  parts. 

One  such  source  of  small  b<?xes 
that  I  recently  came  across  is 
Sescom,  Inc-  of  Henderson,  Ne- 
vada. ITieir  mainstream  business 
is  in  senirg  the  independent  tele- 
vision production  community 
with  cables,  adapters,  amplifier 
modules*  etc.,  but  their  newest 
catalog  also  boasts  a  number  of 
what  ihey  call  "Mini  Project 
Boxes"  that  are  perfci  t  for  many 
ham  radio  consiruclion  needs. 
Their  MPB-l  at  $1.95.  for  in- 
stance, is  only  1"  %  2"  x  l"*,  and 
has  proven  to  be  ver>^  useful  in  my 
own  ham  shack  for  small  projects. 
Their  currem  full  line  consists  of 
a  loial  of  24  various*sized  project 
boxes,  from  the  MPB-l  men- 
tioned to  the  MPB-2.  mea.suring 
r  X  4  X  1  ',  an  the  MPB-3  at  1 "  x 
6"  X  r,  on  up  to  the  MFB-24  at 
4"x  14"  X  3"  at  $6. 10. 

The  boxes  are  an  exclusive  de- 
sign and  consist  of  four  flat  alu- 
minum sides,  two  flat  aluminum 
end  pieces,  fourchanncled-alumi- 
num  90*  "micro  extruded"  comer 
angles,  and  eight  self-tapping 
steel  end  screws.  The  flat  alumi- 
num sections  arc  .04  inch  thick 
and  aie  unpainted;  they're  easily 
drilled  or  punched  medium-hard- 
ness aluminum  ?>tDck,  with  plas- 
tic protective  (ilm  on  both  sides 
for  scratch  protection  dining  ship- 
pi  ng  and  handling-  They  arrive 
unassembled,  an  interesting  con- 
cept in  mini* box  shipping  and 


storage  that  makes  dn]ling  or  ptinch- 
ing  much  e;Lsier  since  ytiu'ie  alw  ays 
wofking  on  a  flat  piece  of  stock. 

Assembly  takes  only  a  few  min- 
utes, and  con.sists  of  slipping  die  flat 
aluminum  side  plates  into  the  chan- 
neled comer  angles,  then  attaching 
the  iwo  flat  end  plates  with  the  eight 
small  self-tapping  screws.  Tlie  box 
can  be  primed  and  puintcd  if  de- 
sired— -either  assembled  or 
unassembled— to  match  whatever 
piece  of  existing  equipment  the  user 
might  want  to  complement,  or  it  can 
simply  be  left  natuntl  and  perhaps 
given  abcushed  finish  with  a  piece 
of  sioft  steel  wool. 

Another  interesimg  side  benefit 
of  the  assentbleihe-box-yourself 
design  is  the  nearly  unlimited 
customization  of  the  tlnal  size.  If 
you  need  a  box  that  fits  exactly 
into  a  gtven  space,  one  of  the 
Sescom  "Mini -Project  Buxes*" 
may  be  just  the  answer.  Simply 
choose  the  box  closest  in  size — 
but  slightly  larger — than  what 
vou  would  ideallv  want,  then  cut 
the  stock  down  to  the  exact  size 
needed  with  a  handsaw,  and 
you'll  have  the  perfect  box  to  fa 
your  available  space.  This  is 
something  that's  virtually  impos- 
sible to  do  with  pre-lonned  or 
molded  project  boxes. 

Sescoiii*s  phone  number  is  1* 
800-634-3457.  or  write  to  2100 
Ward  Drive,  Henderson,  iNV 
89015^249.  and  request  their  lat- 
est catalog  AliO  unique  is  their  free 
UPS  ground  shipping  on  all  orders 
over  $20 — plus  a  10%  discount  on 
quan tides  of  10  or  more  of  the  sanie 
size  box.  Not  a  bad  deal. 

By  the  way.  any  commercial 
products  that  1  mention  in  this 
column  are  completely  unsolic- 
ited; they're  either  items  tliat  I've 
actually  tried,  or  ones  that  have 
been  recommended  by  73  readers. 
Fve  not  been  (Approached  by  any 
manufacturer  and  wouldn't  re- 
spond if !  were.  TTie  intent  of  this 
column  is  to  inlbrm  73  readers  of 
ideas,  tips*  suggestions,  and,  yes, 
sometimes  unsolicited  products  if 
they  apply,  ll  :>  not  a  paid  ad  sheet. 
1  just  want  to  make  sure  this  is 


A  handy  paddle  reversing 
switch 

From  Gary  Barllett 
VEIRGB:  An  idea  that  fits  well 
into  the  Sescom  MPB-l  project 


box  talked  about  above.  **As  an 
ardent  CW  Op,  1  frequently  carry 
my  own  paddles  with  me  when 
operating  someone  else*s  sta- 
tion— such  as  on  Field  Day.  Not 
every  rig,  however,  is  polarised 
ihe  same  way  with  regard  to 
which  input  connection  is  *dit' 
and  which  is  'dab/  Trying  to  re- 
wire the  paddles  each  time,  in  the 
dark  or  the  cold,  isn't  neally  the 
answer.  The  real  answer  is  a 
small,  sturdy  project  box.  contain- 
ing an  easily  operatiul  DPDT 
paddle  polarity  reversing 
switch...one  that  will  work  from 
one  set  of  paddles  to  another,  as 
well  as  from  one  irausceiver  to 
another.  Fitted  into  a  small  alu- 
minum box,  the  reversing  switch 
(Fig.  6)  will  also  allow  you  to 
change  'keying  hands*  quickly, 
such  as  when  the  need  to  log  w  iih 
your  right  hand  forces  you  to  send 
with  your  !eft.  Few  Ops  can  mas- 
ter that  feat,  but  the  reversing 
switch  makes  it  possible." 

"Quick  testing"  capacitors 
with  an  ohmmeter 

From  Peler  Albright  .4.\2  AD: 

Some  good  information  lor  us  on 
the  theor>'  and  practice  of  testing 
capacitors  with  the  absolute  mini- 
mum of  test  equipment.  "Did  you 
know  that  your  analog  (needle- 
style)  multimeter  can  be  used  in 
the  "ohms'  positionto  test  capaci- 
tors? Although  the  theory  is 
struightforward,  practice  is  a  bit 
tricky  because  of  differences  be- 
tween real -life  multimeters,  Fol- 
low along  ;md  you'll  sec  why." 

THE  TliEORY:  In  a  DC  cir- 
cuit, capacitors  act  like  a  rescr- 
voii.  holding  electrons  rather  than 
water.  When  a  DC  voltage  is  ap- 
plied to  a  capacitor,  it  fills 
(charges;  as  electrons  pile  up  on 
the  plates.  White  it's  charging, 
there  is  measurable  current  jlow 
in  the  leads.  Current  flow;  or  am- 
perage, is  greatest  when  the  ca- 
pacitor just  begins  to  charge;  at 
the  instaju  that  voltage  is  first  ap- 
plied the  capacitor  looks  pretty 
much  like  a  short  circuit,  with  a 
resistance  value  of  near  z^to 
ohms.  Current  flow  :ipproaches 
zero  as  the  capacitor  approaches 
a  fully  charged  state.  When  fully 
charged*  the  capacitor  looks  like 
an  open  circuit,  with  nearly  infi- 
nitely  high  resistance.  A  perfect 
capacitor  would  hold  this  charge 
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To  Equipment 


Fig,  4.  Tapping  into  the  main 

grounding  strap  for  connection 
to  an  individual  piece  of 
equipment, 

forever,  or  until  the  electrons  are 
drained  off  by  some  external  cir- 
cuit connecting  the  capacitor's 
two  plates.  Even  a  real-life  ca- 
pacitor can  hold  its  charge  for 
quite  some  time- 

An  ohmmeier  woilcs  by  apply- 
ing  voltage  across  the  device  to 
be  measured.  Although  the  meter 
is  calibrated  in  ohms,  it  is  actu- 
ally measuring  current  flow. 
Remetnber  Ohm*s  Law: 
I=E/R 

For  a  given  voltage,  ihe  lower 
the  resistance,  the  higher  the  cur- 
rent. An  interesting,  coimler-intui- 
tive  corollary  is  thai  analog 
ohmmeters  put  a  resistor  network 
between  the  meter  and  the  device 
to  be  Icstcd.  When  vou  switch  Ihe 
meter  to  a  hi^cr  resistance  mea- 
surement  range,  the  resistance 
value  oiihiit  network  is  increased. 

There's  one  final  piece  to  the 
puzzle.  When  a  capacitor  is 
charged  Uirough  a  resistor,  an  el- 
ementary timing  circuit  ts  created 
Increasing  either  the  vaUie  of  the 
resistance  in  ohms  (Limiting  cur- 
rent flow  >  or  the  value  of  the  ca- 
pacitor in  farads  (the  size  of  the 
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Equipment 
To  Ground 


Fig^  5*  Connecuon  to  the  actual 

piece  of  ham  ^ear  at  its  rear 
ground  stud.  1/  a  direct  connec- 
tion via  the  steel  strapping  isn  't 
practical  {because  of  the  need  to 
pull  a  particular  piece  of  equip- 
ment out  to  gain  access  to  the 
rear  apron),  then  a  short  piece 
of  flexible  braid  with  a  terminal 
hig  installed  on  it  (such  as  the 
braid  from  the  inside  of  an  RG-S 
coax  cable)  can  be  used  as  a 
Jumper  to  the  main  strap. 
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Fig.  6.   VEI RGB's  CW  paddle 

reversing  syvitch  used  to  flip-flop 
die  *"dif"  and  "'dah**  cormeaiofu 
Wt  oppositely  wired  amateur 
transceivers,  or  for  changing 
"Jisis"  under  contest  conditions, 

''reservoir")  will  increase  the 

amoun!  of  time  Ehat  it  takes  for 
tile  capacitor  to  charge  fully,  and 
for  thai  charging  current,  mea- 
sured in  amps,  lo  drop  to  zero, 

THE  PRACTICE:  As  always, 
begin  with  a  careful  visual  inspec- 
lioQ.  Defective  capacitors  arc  of- 
ten physically  deformed  by 
bulging,  lealdDg.  or  showing  heat 
damage.  They  may  be  "micro- 
phonicr  showing  functional  in- 
stability when  tapped  gently  with 
a  plastic  stick  while  the  circuit  is 
active,  A  microphonic  capacitor 
is  bad.  and  no  flirthcr  testing  is 
indicated.  After  you  have  decided 
thai  there  might  be  a  defective 
capacitor  in  the  circuit,  follow 
these  steps: 

1 .  Turn  the  rig  off  and  unplug 
it,  or  remove  the  battery  if  that's 
the  source  of  pow  er, 

2.  Thi^  step  is  iraponani^ — it 
protects  you,  your  eqiiipTncnl, 
your  tools  and  even  the  compo- 
nent to  be  tested.  Make  sure  that 
the  capacitor  is  fully  discharged 
by  placing  a  direct  short  between 
its  two  leads  or  terminals  with  a 
clip  lead.  Remember  to  be  care- 
fill;  li' the  capacitor  is  a  large  valtie 
power  supply  electrolytic  cap,  it 
can  deliver  enough  current  to  put 
a  nice  nick  in  your  screwdriver 
blade,  even  at  12  volts!  It's  alwavs 
a  good  idea  to  discharge  large  ca-  ) 
pacitors  (or  capacitors  in  high- 
voltage  circuits)  through  a  100 
ohm,  2  watt  resistor  for  a  full 
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Fig.  7.  Side  vie^v  of  the  overall 
PVC pipe/cab fe  mcrvvav  scheme 

described  in  (he  text. 
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minute  or  more  before  putting  a 
dead  short  across  its  leads. 

3*  The  capacitor  to  he  tested 
must  normally  be  removed  from 
the  circuit.  It's  sufficient  to  dis- 
connect only  one  lead,  leaving  the 
other  lead  soldered  in  place  since 
it's  only  a  two- terminal  device. 
After  yoti  disconnect  the  capaci- 
tor, discharge  it  again  lo  be  sure 
its  "reservoir"  is  completely 
"empty/'  Even  with  a  dead  short 
across  it,  a  capacitor  may  take 
several  seconds  to  discharge  com- 
pletely, because  of  its  inherent 
internal  resistance,  Gi>od  techni- 
cians always  practice  accepted 
safety  techniques! 

4.  Now  set  your  analog  multi- 
meter to  meastire  resistance.  The 
range  sening  that  you'll  choose 
will  depend  somewhat  on  both  the 
value  of  the  capacitor  to  be  tested 
and  the  characien sties  of  your 
particular  meter  On  my  favorite 
meter,  1  generally  use  the  R  times 
1  range  for  clecirol>tic  capacitors 
larger  than  50  pF.  and  the  higher 
scales  for  those  smaller  capaci- 
tors— up  to  the  maximum  of  the 
meter's  range  for  very  sniiUl  ones 
of  .001  fiForless,  Remember  the 
theory  above?  By  changing  the 
meter's  range  setting,  you* re  put- 
ting different  resistances  in  series 
v\ith  the  capacitor,  thus  making 
the  time  constant  of  this  series 
charging  circuit  long  enough  so 
you  Ml  be  able  to  see  the  meter 
move  as  the  capacitor  takes  on  a 
charge, 

5.  Next,  connect  one  ohmme- 
tcr  lead  to  one  of  the  capacitor's 
leads.  For  electrolytic  capacitors, 
be  sure  to  observe  polarity  of  the 
capacitor  as  marked  on  I  he  case. 
You  can* t  assume  that  the  nega- 
tive lead  of  your  ohmmeter  ap- 
plies negative  voltage  lo  the 
outside  worid,  so  check  your 
ohm  meter's  polarity  with  a  sec- 
ond volimeier. 

6.  Watch  your  meter's  needle 
and  touch  the  free  meter  probe  to 
the  other  capacitor  lead.  The 
needle  should  quickly  swing  to- 
ward zero  ohms,  then  reverse  di- 
rection, and  then  more  slowly 
work  its  way  back  toward  infin- 
ity. The  speed  at  which  this  hap- 
pens depends  on  the  value  of  the 
capacitor  and  the  charac ten  sties 
and  range  setting  of  the  multim- 
eter If  aU  of  this  happens  loo  fast 
to  see,  return  ig  Step  3  (discharge 
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the  capacitor)  and  try  a  higher 
range  setting  on  your  multimeter. 
If,  on  the  other  hand,  the  meter's 
needle  moves  excruciatingly 
slowly,  you  can  simply  switch  the 
meter  to  a  lower  range  setting 
without  harming  anything. 

7.  If  the  meter  never  swings 
toward  zero  ohms,  the  capacitor 
is  open,  and  defective.  If  the 
meter  never  returns  u>  infinite  re- 
sistance, the  capacitor  is  "leaky/* 

S.  When  the  meter  reaches  in- 
finite resistance,  remove  one  lead. 
Wail  about  20  seconds,  then  re- 
connect Ihe  lead.  The  meter  may 
iwiich  a  biu  but  if  it  noticeably 
swings  back  toward  a  low  resis- 
tance reading,  the  capacitor  is 
leaky.  A  good  capacitor  holds  a 
reasonable  charge  for  longer  than 
20  seconds, 

"You  can  practice  this  tech- 
nique on  a  variety  of  capacitor 
values  to  get  a  feel  for  what 
should  happen  with  the  different 
sizes,  and  lo  determine  which 
range  on  your  own  multimeter 
gives  you  the  most  satisfactory 
readmg  times.  You  should  get  no 
false  negatives:  If  the  capacitor  is 
leaky  or  open,  it's  bad,  A  good 
reading  is  not  absolutely  conclu* 
sive*  however,  because  the  ca- 
pacitor may  break  down  under  the 
higher  voltage  of  the  actual  cir- 
cuit  it's  being  used  in,  or  it  may 
have  changed  in  value.  This 
*quick  test'  tells  you  nothing 
about  the  capacitor^s  voltage 
breakdown  point,  nor  does  it  give 
more  than  a  rotigh  idea  of  the  ac- 
tual value— other  than  by  the  time 
it  takes  to  charge  through  a  cer- 
tain series  resistance. 

'*Also,  keep  in  mind  thai  when 
replacing  a  capacitor  in  any  tuned 
circuit,  it  is  important  to  use  an 
exact  replacement^  both  in  terms 
of  value  and  type  (the  material 
that  the  capacitor  is  made  of  can 
be  critical).  The  higher  the  fre- 
quency at  which  the  circuit  oper- 
ates, the  more  critical  that 
replacement  exactness  becomes. 
The  replacement  capacitor's  [cad 
lengths  should  also  match  the 
original  and  its  physical  place- 
ment should  repiicaie  the  original 
as  closely  as  possible. 

'In  the  case  of  power  supplies 
you  have  some  mone  leeway.  Ex- 
cept for  the  voliage  rating,  which 
should  be  the  same  or  slightly 


higher,  the  capacitor  s  value  can 
generally  be  up  to  150%  higher 
than  the  original. 

"Finally,  never  use  a  capacitor 
with  a  lower  voltage  rating  than 
the  original,  and  always  suictly 
observe  the  polarity  markings  on 
electrolytic^  and  tantalums.  If  you 
ignore  this  caution,  youTl  even- 
tually have  a  capacitor  explode 
Inside  your  rig  like  a  small  fire- 
cracker, leaving  you  with  an  un- 
pleasant cleanup  job." 

Hot  tips! 

From  Michael  Fratus:  A  dp 

on  how  to  spot  broken  solder  con- 
nections in  ham  radio  equipment 
**Solder  breaks  make  up  a  higher 
percentage  of  direct  and  indirect 
causes  of  failure  in  electronic 
equipment  than  many  people 
think.  When  working  on  any  ail- 
ing  printed  circuit  board,  if  you 
notice  a  semicircular  ring  around 
a  solder  joint — or  any  sign  what- 
soever  of  en  stallization  or  fa~ 
tigue — touch  up  the  connection 
with  an  appropriately  hot  solder- 
ing iron  and  a  bit  of  fresh  60-40 
solder.  Pay  special  attenliun  lo  the 
connections  on  heavier  compo- 
nents, any  PC  board  connectors, 
and  ail  board-momjted  controls 
for  signs  of  'flex'  stressing.  This 
can  be  a  problem,  particularly  in 
a  mobile  environment  where  lots 
of  vibration  is  present,  and  in  ar- 
eas of  extreme  temperatures, 

'*Any  ^stress  fractured*  solder 
join!  can  become  thermally  un- 
stable, resulting  in  an  intermittent 
connection  with  hot  and  cold,  and 
is  often  responsible  for  what 
might  seem  bizarre  symptoms. 
Unless  you  solve  the  real  prob- 
lem, you'll  be  working  on  that 
piece  again!  Taking  the  time  to 
quality-check  the  unit  while  you 
have  the  board  exposed  will  give 
you  more  time  for  operating  and 
less  for  servicing  in  the  future f 

Dfcf  sonneone  say 
"Underground"? 


From  BtU  Thim  NlQVQ:  An 

idea  for  running  "coax  under- 
ground back  to  your  shack  using 
PVC  piping  as  a  raceway.  I(  helps 
protect  the  coax  and  also  makes 
running  any  other  cables  in  the 
future  an  easy  job.  You  can  buy 
PVC  pipe  with  holes  already 
I  drilled  into  one  plane  of  it.  in  4" 


and  greater  diameters.  Four 

inches  may  sound  like  a  lot,  but  it 
can  nil  up  fast  if  your  station  an- 
tenna farm  bcgiiis  lo grow... whose 
doesn't?  The  bigger  you  can  man- 
age, the  better.  Of  course,  you  can 
also  drill  holes  along  a  length  of 
smaller  PVC  pipe  if  your  future 
plans  axe  more  modest.  The 
pfoper  way  to  lay  the  pipe  under- 
ground is  shown  in  Fig,  7  and  Fig. 
8.  Dig  a  moderately  sized  trench, 
preferably  below  the  frost  line. 
When  the  pipe  is  laid,  the  holes 
should  be  straight  down,  the  pipe 
should  rest  on  blocks  or  loose 
gravel  for  drainage  ^cinder  blocks 
wlih  the  hollow  channels  point- 
ing up  and  down  are  an  excellent 
choice)-  The  entire  length  of  pipe 
should  then  be  *draped'  with  plas- 
tic sheeting  over  the  top,  to  act  as 
a  water-diverting  shield  when  the 
soil  is  placed  back  over  the  top  of 
the  trench.  Sounds  like  a  good  bit 
of  woilc— and  I  suppose  it  is — but 
doing  it  correctly  will  save  you 
couniless  problems  in  the  future. 

"A  way  to  handle  the  out-of- 
doors  end  of  the  run  is  lo  construct 
a  *  weather  elbow'  out  of  PVC  fit- 
tings as  show  n  in  Fig,  J.  This  type 
of  scheme  will  not  allow  water  to 
enter  the  pipe's  end,  yet  will  pro* 
vide  easy  access  for  new  cable 
runs  in  the  future,  though  more 
90**  turns  arc  involved.  A  wad  of 
Fibcrglas"^*^  insulation  pushed 
into  the  end  of  the  pipe  will  dis- 
courage insects  and  other  unwel- 
come visitors ! 

'Ideally,  the  shack  end  of  the 
pipe  should  go  through  the  wall 
of  the  building  itself,  for  maxi- 
mum convenience  and  weather* 
resistance.  You  might  even  put  a 
small  *hamfest-gem*  3- or  4-inch 
whisper  fan  at  the  building  end, 
pulling  air  from  the  pipe  into  your 
shack,  for  free  cooling  in  the  sum- 
mer and  warming  in  the  winter! 
The  fan  will  also  help  to  replace 
the  air  inside  the  pipe  and  keep  it 
dry, 

"Finally,  an  clectrician*s  *fish 
tape'  should  be  used  for  the  ini- 
tial cable  pulL.. don't  forget  to  put 
in  some  soriof  Vome-along'  rope 
that  can  be  used  for  future  pulls. 
It  can  be  a  loose  rope  running 
along  side  of  the  cables,  or  a 
'trolley'  arrangement,  configured 
with  a  loop  of  rope,  separately 
hung,  running  the  entire  length  of 
the  piping.  Sometimes,  a  loose 


come-aiong  rope,  though  simple  to  in- 
stall, will  wind  around  the  cabling, 
making  it  more  IrustMing  to  pul]  in 
fiJtuje  mns.  Comkler  using  the  trol- 
ley idea  if  you  can;  Fig,  1ft  shows  one 
way  that  this  can  be  accompi  ished  on 
a  fairiy  sLniigiii  run.  lis  pmcik:aliiy  de- 
pends, to  some  degree,  on  the  kf^ 
of  the  am  and  on  the  size  (diameter) 
of  the  pipe-  Choose  whichever 
method  you  feel  is  most  practical  for 
your  own  instaDaiion." 

h*s  obvious  that  Bill  has 

thought  out  the  problem  well,  and 
his  suggestions  might  apply  to  all 
of  us,  no  matter  what  antenna  sys- 
tem we  might  have  in  mifui.AsBill 
pointed  out,  it's  vitally  important 
to  keep  an  underground  conduit 
raceway  dry.  Coax  cable  was 
never  meant  to  "tread  water.^' 
Make  sure  that  the  cable  you 
choose  for  an  underground  set- 
ting is  free  of  any  (even  slight) 
defects  in  the  outer  jacketing.  Any 
moisture  whatsoever  inside  the 
shielding  of  the  cable  will  liter- 
ally destroy  the  RF  shielding 
quality  and  conductivity  of  the 
cables  shield  conductor.  The 
braided  shield  mitst  make  good 
electrical  contact  with  its  neigh- 
boring wires  to  represent  a  con- 
tinuous "pipe"  We  can  get  away 
with  the  flexibility  of  a  braided 
shield  in  our  cables— as  opposed 
to  a  solid  outer  piping— only  be- 
cause each  strand  of  the  shield 
overlays  every  other  strand,  simu- 
lating a  continuously-walled 
pipe;  but  that  simulation  must  be 
maintained  throughout  the  length 
of  the  run.  Be  sure  to  tune  in  next 
month  for  more  worthwhile  tips, 
ideas  and  suggestions. 
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Note:  The  ideas  and  sugges- 
tions conuribuied  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  7S^ 
and  thus  no  guarantee  of  opera- 
tional success  is  impJied.  Always 
use  your  own  best  judgment  be- 
fore modifying  any  electronic 
item  from  the  original  equipment 
manufacturer's  specifications.  No 
lesponsibiliiy  is  implied  by  the 
moderator  or  73  for  any  equip- 
ment damage  or  malfunction  re- 
sulting from  information  supplied 
in  this  column. 

Please  send  ail  correspondence 
relating  to  this  column  to  73*s 
Ham  To  Ham  column,  c/o  Dave 
Miller  NZ9E,  7462  Lawler  Av^ 
enue.NileslL  60714-3108,  USA. 
All  contributions  used  in  this  col- 
umn will  be  reimbursed  by  a 
contributor's  fee  of  $  10,  which  in- 
cludes its  exclusive  use  by  73.  We 
will  attempt  to  respond  to  all  le- 
gitimate contributors'  ideas  in  a 
timely  manner,  but  be  sure  to  send 
all  specific  questions  on  any 
particular  tip  to  the  originalor  of 
the  idea,  not  to  this  column's 
moderator  nor  to  7J. 


Fig.  8.  Cross*  section  view  of  the 
underground  FVC  pipe/cable 
raceway  described  in  the  text. 
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Fig,  9.  Scheme  for  exiting  cables  at 
the  outdoor  end  of  the  run.  Though 

more  bends  art  ini'oived,  the  possi* 
bility  of  water  entering  the  piping  is 
greatly  reduced. 
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Fig.  ifl,  Side  view  of  PVC  pipe/ 
cable  raceway  as  it  enters  the  build- 
ing interior,  showing  the  cable- 
pulling  rope  loop  idea  in  the  tem. 
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A  field  of  their  own 


Field  Day  is  once  again  just 
around  the  comer — June  22nd 
and  23iti,  Every  year  the  Ameri- 
can Radio  Relay  League  spon- 
sors the  event  as  an  exercise  in 
emcigency  preparedness.  Ama- 
teur radio  groups  in  the  United 
States  and  Canada  take  their 
ham  gear,  generators,  batteries, 
and  antennas  outdoors  for  iKe 
competition.  The  object  is  to 
work  as  many  stations  as  pas- 
sible on  the  amateur  bands  from 
1 800  UTC  Saturday  for  24  or  27 
hours  (depending  on  when  sta- 
tion setup  began). 

By  the  ARRL  rules,  complet- 
ing one  satellite  contact  during 
Field  Day  canis  a  lOO-poinl  bo- 
nus. Contacts  via  satellite  be- 
yond thai  are  lumped  together 
as  one  '^band'*  and  get  the  same 
points  as  other  Field  Day  con- 
tacts. Twenty  years  ago  these 
rules  were  adequate  for  the  sat- 
ellites of  that  Lime,  but  today, 
with  a  dozen  hamsats  in  orbit, 
the  situation  has  changed.  In  an 
effort  to  inspire  more  groups  to 
set  up  and  operate  serious  satel- 
lite stations  during  the  weekend* 
AMSAT,  ihc  Radio  Amateur 
Satellite  Corporation,  sponsors 
its  own  version  of  Field  Day. 
The  dates  and  times  are  the 
same,  but  there  the  similarity 
fades. 

The  AMS  AT  competition  is  to 
encourage  the  use  of  all  amateur 
satellites,  both  analog  and  digi- 
tal. The  AMS  AT  competition  is 
open  to  all  satellite  enthusiasts, 
both  domestic  and  foreign. 
American  and  Canadian  stations 


Amateur  Radio  Via  Satellites 

should  exchange  ARRL  sec- 
lion  and  transmitter-class  infor- 
mation. Foreign  stations  should 
exchange  signal  reports  and 
country  names*  This  year  CW 
contacts  and  digital  contacts  are 
worth  three  points  each  as  out- 
lined below. 
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1 996  AMS  AT  FIELD  DAY 
COMPETITION  RULES: 

Analog  Transponders 

•  Each  satellite  transponder  is 
considered  a  separate  hand. 
This  means  that  AMSAT-OS- 
CAR-13  Mode  **S''  is  separate 
from  A-O- 13  Mode   B," 

•  All  phone  QSOs  and  all  CW 
QSOs  on  a  given  satellite  tran- 
sponder are  considered  sepa- 
rate bands.  This  means  that 
A-0-13  Mode  "S"  CW  is  sepa- 
rate from  A-O-13  Mode  "S" 
phone* 

•  Therefore^  for  reporting 
purposes,  A-O-13  has  four  pos* 
sible  ''bands"  including  Mode 
"B"  CW,  Mode  **B"  phone, 
mode  "S"  CW,  and  Mode  "S" 
phone, 

•  All  packet/RTTY/ASCII/ 
AMTOR  QSOs  through  ana- 
log transponders  are 
counted  as  CW  QSOs. 

•  Ptione  QSOs  count  for  one 
point  and  CW  QSOs  count  for 
three  points. 

•  Cross-mode  (CW-phone) 
contacts  are  not  allowed. 

•  The  use  of  more  than  one 
transmitter  at  the  same  time  on 
a  single  satellite  transponder  is 
prohibited.  This  means  that 
two  stations  at  the  same  Field 
Day  site  can  operate  through 
A-O-13  at  the  same  time,  but 
only  if  one  is  operating  Mode 
"S"  and  the  other  Mode  "B".  If 


two  stations  at  a  given  site  are 
set  up  for  Mode  "B"  operation, 
only  one  can  be  on  A-O-13 
(CW  or  phone).  The  other  sta- 
tion can  be  used  for  different 
hamsats  (like  A-O-IO)  or  other 
Field  Day      acdvities. 

Digital  Transponders 

•  For  the  pacsats  (L-0- 1 9,  K- 
0-23,  etc.),  each  satellite  is 
considered  a  separate  band. 

•  Do  not  post  **CQ''  mes- 
sages* Simply  upload  ONE 
greeting  message  to  each  satel- 
lite and  download  as  many 
greeting  messages  as  possible 

I  from  each  satellite.  The  "sub- 
ject** of  the  uploaded  file 
should  be  posted  as  "Field  Day 
Greetings"  addressed  to 
"ALL."  The  purpose  of  tMs 
portion  of  the  competition  is  to 
demonstrate  digital  satellite 
communications  to  other  Field 
Day  participants  and  observ- 
ers, 

•  The  following  uploads/ 
downloads  each  count  as  a 
three  point  digital  contact: 

(a)  Upload  of  a  Satellite  Field 
Day  Greetings  file  (one  per 
satellite). 

(b)  Download  of  Satellite 
Held  Day  Greetings  files  posted 
by  other  stations.  Other  non- 
Field  Day  (lies  are  not  to  be 
counted  for  the  event. 

•  Satellite  digipeat  QSOs  do 
not  count  for  any  score  and 
the  use  of  gateway  stations  to 
uplink/downlink  is  not  al- 
low^ed- 

•  The  Mir  PBBS  is  not  to  be 
used  for  Field  Day  opera- 
tions. 

•  If  F-O-20  is  active,  the  JA 
transponder  can  he  used  for 
analog  CW  and  phone  activi* 
ties  under  the  analog  tran- 
sponder rules,  and  the  JD 
system  can  be  used  as  a 
separate  transponder  under 


N 


AnUnnasWkst 


OnkrHoiLine 
801  J73  8425 


ONLINE*  U.S.  &  INTERNATIONAL 
CALL  DIRECTORY 


H£unc4jLrs  "Online  Service*  gives  >ou  access  Io 
oiTcr  a  miUion  haiTis  \i3  youf  contpuier  It  modem. 
The  latest  dum,  updated  e\i:n  mooth!  Onh  S29,95 
per  vear,  Unlimited  use-24  hours  a  dav-vou  pav 
lor  the  phone  call  Cflll  todav  300:282-5628! 

QUCKMASTER 

540:894^*777  -  BW}282-5*2»  ■  F.VX  540:»y4>gi4l 
B%3&  Jer^enon  Nigh4t^_.  WrinerBf.  Wpnii  2311 7 


the  digital  rules. 

Sample  Satellite  Field  Day 
Greetings  File 


"Greetings  from  N5EM  Field 

Day  Satellite  station  near 
Galveston,  Texas,  with  24  par- 
ticipating members  in  the 
AMS AT-Housion  group.  AH  the 
besl  and  73 !" 

Note  thai  the  message 
stated  the  call  and  name  of 
the  group,  where  they  were 
located  and  how  many  were 
in  attendance. 

Operating  class  and 
reports 

Stations  operating  portable 
and  using  emergency  power  (as 
per  ARRL  Field  Day  rules)  are 
in  a  separate  operating  class 
from  those  at  home  connected 
to  commercial  power. 

A  Satellite  Summary  Sheet 
should  be  used  for  submittal  of 
the  AMSAT  Field  Day  compe- 
tition results.  A  copy  of  this 
form  will  be  in  the  AMSAT 
Journal  or  can  be  obtained  from 
me  at  the  address  above  for  a 
self-addressed-stamped  enve- 
lope. Deadline  for  submissions 
is  August  I,  1996, 

Competition  was  tough  in 
1995  and  should  be  even 
tougher  in  1996.  The  station 
submitting  the  highest  score  for 
portable  operation  using  emer- 
gency power  will  receive  a 
plaque  at  the  AMSAT  General 
Meeting  and  Space  Symposium 
in  Tucson,  Arizona,  November 
8-10.  AMSAT  hopes  this  event 
provides  satellite  operatoi^  with 
the  practice  necessary  to  set  up 
a  ground  station  and  erfectively 
operate  via  the  satellites  in  an 
emergency  situation.  Remember 
that  Field  Day  also  provides  a 
good  opportunity  to  expose 
newcomers  to  the  amateur  radio 
satellites.  Most  of  all,  it  should 
be  a  great  time ! 


Today's  No-Tune 
MuHiband  Antenna 


aRCtE  240  ON  READER  ^EBVtCE  CAFtO 


ClBCLe  7  ON  READER  SERVICE  CARD 


T>rr  tt  KcTut  4B  fiO  <mi 

b»]an&  99!i'RGhx 
Vtfsi&n  iff  ^€  iilmii 


^ 


No  HksiDc.  Hj  kBobs  to  nrisL 

*i  :sii  17.  iz  m  tnt-  u  s.^-^lm* « 

WaL'^«i led  h  i  ill  iKii  9o  300D  V 

Low  Noise         Rjied  5W  W^Hi 


-.  I  »- 


BOO'926-7373 


CIRCU  135  on  READER  SERVICE  CARD 
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number  S3  on  fOur  feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 

More  on  KIBQFs  t5m  rig 

Last  month,  wc  got  the  trans- 
niiLLer  up  and  mnniug  un  tiie  15 
meter  CW  iransceivcr  described 
by  Rick  Lkilefield  KIBQT  (/^um 
Radio,  January  1989>.  This 
month,  we'll  lake  a  look  at  the 
receiving  half  of  the  transceiver 

The  receiver 

Since  the  receiver  is  a  bit  more 
complex  than  the  transmitter,  I've 
added  a  Hock  diagram  (Fig.  I)  to 
guide  you  though  the  signal  flow. 
As  1  mentioned  before,  I  canH 
reproduce  the  circuit  here. 


Low  Power  Operation 

selectioii.  Surplus  clecminics  houses 
haweoinnpuierckxrk  cr^siak  in  slock 
as  weD.  Most  of  the  oysials  may  be 
had  for  less  than  a  buck  apiece.  Rck 
up  a  handftJ;  you'll  need  more  than 
four  if  you  plan  on  matching  them. 

After  the  incoming  signal  has 
been  mixed  and  passed  through 
the  IF  filter,  the  signal  is  then  ap- 
plied to  an  MC 1 350  IF  amplifier 
My  dealings  with  this  guy  have 
been  less  than  happy! 

The  MCI 350  will  easily  go 
into  oscillaiion  at  the  drop  of 
a  hat.  A  common  fault  most 
builders  have  when  working  with 
thi^  chip  is  using  an  IC  socket.  The 
extra  lead  length  combined  with  the 
high  gain  of  the  ampliiler  produce 
aJI  kinds  of  unusual  critrers.  If  you 


Most  of  the  crystals  may  be  had  for 
less  than  a  buck  apiece.  Pick  up  a 

handfuL  " 


Basically,  the  input  to  the  mixer 
is  simple  and  to  the  point.  A 
NE602  mixes  the  incoming  sig- 
nals with  the  VFO*s  output.  As  we 
saw  in  last  month's  column^  the 
front-end  mixer  also  produces  die 
required  VFO  energy. 

Unlike  si)mc  of  the  more  receni 
club  rigs,  like  those  of  the  NoiCal  and 
NW  QRP  clubs,  ihe  15  meter  rig  lias 
four  crystal  fillers.  In  tact  by  match- 
ing  the  crystals^  a  very  tight  IF  filter  is 
possible.  I  loweven  1  like  my  CW  a 
bit  on  die  wide  side,  s()  no  attempt  was 
made  to  fine-tune  this  filter,  \n  fact, 
aimmon  computer  ckx:k  oscillator 
crystals^  are  used.  Digi-Key  and 
Mouser  Electronics  carr>^  a  wide 


have  trouble  with  an  MC  1 350  and 
have  it  installed  in  an  IC  socket, 
remove  the  socket  and  solder  the 
1350  directly  to  the  PC  board. 

When  laying  out  a  PC  board, 
make  aU  the  copper  u^aces  to  and 
from  the  1350  as  large  ns  ptjssible- 
This  will  keep  unwanted  induc- 
tance out  of  the  circuit  Use  a  top 
gjtxinJ  plai^  if  possible:  again,  keep^ 
in£  induLtiUice  down  to  a  minimum. 

On  this  rig,  the  output  of  the 
1350  is  applied  direeilv  into  ^m 
NE602,  Here  the  IF  frequency  is 
mixed  with  the  BFO  crystal.  In 
my  block  diagram  (Fig-  1 ).  1  did 
not  show  the  trimmer  capacitor 
used  to  net  the  BFO  crv  stal.  Nor  did  I 


show  the  capacitor  used  lo  couple  tlie 
output  of  the  1350  into  the  NI:601 

Audio 

Rick  uses  a  standard  audio  fil- 
ter comprised  of  two  op  amps.  A 
single  1458  amplifier  is  used. 
Rick  allows  you  to  select  or  by* 
pass  the  filter  by  a  double-throw 
double-pole  switch. 

From  the  audio  filter,  or  di- 
rectly from  the  BFO  mixer,  the 
audio  is  fed  into  an  LM386.  This 
500  mW  audio  atTtplifler  has  be- 
come the  standard  in  most  QRP 
rigs.  However,  In  Rick's  design* 
the  gain  is  set  high  and  the  voN 
ume  to  the  speaker  is  through  an 
"L"  pad  arrangement  This  is  very 
similar  to  the  design  Rick  used  in 
the  MFJ  rigs  he  designed, 

A  simple  audio-derived  AGC 
controls  the  gain  of  the  receiver 
by  constantly  adjusting  the  gain 
of  the  IF  amplifier. 

Making  the  rig  work 

As  with  so  many  projects  in  vari- 
ous magazines,  there  are  some  niis- 
icikes  in  the  instructions.  Perhaps 
the  most  lethal  is  the  lack  of  inter- 
connections between  the  relay  used 
for  T/R  s\K  itching  and  the  rest  of 
ihe  circuits. 

In  the  original  aftkle  there  is  no 
mention  of  how  or  why  the  wires 
should  run  from  the  relay  contacts 
to  die  other  p^irts  of  the  circuits,  lliis 
one  caught  even  me  by  the  short 
hairs.  Only  after  sjvnding  several 
hours  wondering  why  the  PA  was 
drawing  an  amp  of  cunent  without 
output  did  it  occur  to  me  to  trace 
the  output  back  to  die  relay.  The  fix 
is  simpie:  Use  hook-up  wire  to 
complete  the  wiring. 

My  buddy  used  computer  clock 
crystals  for  the  IF  filter.  That^s 


exactly '^illiat  I  said  to  do.  However, 
in  his  case  tlie  crystals  he  used  w  ere 
for  oscillators  tised  in  wrist  watches! 
They  just  plain  did  not  work  in  the 
circuit.  The  (1x7  Replace  alJ  the 
crystals  used  in  the  filter. 

Super-small  QRP  rigs  are  3  inrfc- 
mark  of  Rick  Liltlefield,  but  most 
builders  don't  have  access  to  the 
vast  array  of  rniem  parts  Rick  does. 
So,  to  fit  some  of  the  silver  mica 
capacitors  on  die  PC  board,  they 
must  be  iustaUcd  on  the  foil  side. 
Tliis  means  that  the  PC  board  has 
to  be  installed  a  bit  higher  ofl*  of  the 
metal  cabinet,  which  also  means 
thai  the  leads  on  the  PA  transistor 
have  lo  be  a  bit  longer  than 
necessary. 

Another  sticky  point  is  that  the 
AGC  components  are  not  on  the  PC 
board.  Thev  are  located  "  sk^-w ir- 
ing  style"  on  the  frt>nt  ptinel.  With- 
out the  AGC  pans,  the  gain  eomrol 
to  die  1350  is  lelt  to  diuigle.  That 
makes  for  a  rather  interesting  way 
lo  control  the  gain  of  a  pesky  am- 
plifier like  the  1350.  1  got  around 
the  problem  by  supplying  the  1350 
with  enotfgh  gain  to  test  out  and 
align  the  stages,  The  AGC  compo- 
nents will  be  installed  when  die 
circuit  board  goes  into  its  case. 

Building  your  own  version 

Y(xi  miglit  be  able  to  get  a  PC  boafd 
for  tlie  rig.  Tlie  original  article  stated 
tfiat  PC  boards  were  avaikibte  frt>m 
RadioKit;  1  don*l  know  il'  R;dioKil  is 
still  around.  You  might  trv'  Far  Cir- 
cuits i  I8N  640  Field  Coun*  Dundee, 
IL  601  IS).  Perhaps  they  have  the 
boards^  or  the  artwork  to  produce 
them. 

Thaf  s  all  for  the  QRP  13  meter 
rig.  All  we  need  now  is  a  zillion 
or  so  suESpois  so  we  talk  to  sorne 
one  else  on  15  meters! 


+6  volt  reg 


Input  - 


four  crystal  filler 


BFO 
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.^to  audk> 
filter  and 
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BFO  crystal   C 


X 


VFO  components 


Fig,  1.  Bhck  diagmnt  of  ihe  15  meter  CW  transceiven 
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MBM  N£ttf  Products 

An  Ear  Microphone? 

Genesys  Products  Group's 
Eanalk  Mark  U  combines  tin  car- 
phuiie  ajid  a  microphone  in  iheir 
ear  unit,  picking  up  your  voice  via 
your  inner  ear.  It  has  a  separate 
PTT  swiich  (wiih  a  lock).  Ii*s  de- 
signed for  nearly  hands-free  use 
with  mobile  rigs  and  HTs — no 
more  mike  boom  out  in  from  of 
your  face.  There  are  mixlels  for  Icom,  Kenwood,  and  Motorola.  The 
price?  $84.95.  Geyesys,  10815  Gulfdale.  San  Antonio  TX  78216. 
Phone  (800)  847-4745  or  FAX  [210)  349-4300.  E-mail: 
genesys@cotinecti,t;om. 


Proud  Addition  to  MCM's 
Catalog 

Scanning  Radios  from  Unidcn 
America,  known  worldwide  as 
the  leading  manufaemrer  of  hand- 
held, mobile,  and  tabletop  scan- 
ners, are  now  being  distributed  by 
MCM  Electronics. 

MCM*s  semiannual  catalogs 
arc  also  widely  known,  and 
MCM's  di!!>tribuiii)n  centers  en- 
able ground-rutc  shipping  to  most 
Of  the  LLS.  within  48  hours.  99% 
of  all  orders  are  shipped  within 
24  hours.  For  more  information 
and  a  free  catalog,  call  I  -800-543- 
4330, 


New  Lattice  Ptx>graniniabie 

Logpc  Development  Kit  for 

PC 

APS  announces  the  release  of 
its  APS'LI016  programmable 
logic  development  kit.  The  sys- 
tem consists  of  the  Lattice 
pDS(r)  DcMgn  Software  and  a 
test  board  with  a  Lattice  isplOI6 
in-circuil  programmable  logic 
chip  and  an  sspGDS22  progratn- 
mable  switch  matrix.  The  kit  al- 
lows for  the  panitioning.  plac» 
and  route,  simulation  and  hard- 
ware implementation,  all  from 
the  PC  keyboard,  without  burn- 
ing PROMS  or  changing  parts. 
The  kit  sells  for  $250  and  is 
ideal  for  evaluation  and  testing 
of  progratnmable  logic. 

Contact  APS  (Associated 
Professional  Systems)  by  phone 
(410)  515-3883  or  FAX  (410) 
661-2760.  or  write  to:  3003 
Latrobe  Court,  Abingdon,  NID 
21009, 


Vehicle  Security  Systems 

A  L  Brown,  Ncwnes  Publish- 
ing. 1996,  86pp..  $29,  The  sub- 
titie  is:  '"Build  Your  Ow^n  Alarm 
Sl  Protection  Systems/'  !f  you 
enjoy  building  small  projects, 
you're  going  to  love  this  book.  It 
even  has  the  board  layouts  for 
you.  It  covers  car  and  garage  and 
home  alarms,  delay  circuits,  ul- 
trasonic, infra-red,  and  so  on. 

The  security  business  is  still  an 
easy  and  profitable  business  to 
start  in  your  spare  time,  and  ex- 
perience that  independent  feeling 
thai  ha%ing  your  own  business 
brings.  You  may  win  big  or  you  may  fail^  but  no  one  can  downsize 
you  to  the  unemployment  office,  or  nM>ve  your  job  to  Mexico...  Wayne 
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Strap  That  Baby  On! 

The  new  tLCSOB"  pad- 
ded Cordura  nylon  carrying 
case  from  Standard  is  made 
for  both  the  CS08A  and  the 
CI,U8A  mini-handhelds  by 
Standard.  It  has  nylon  cord 
retainers  to  secure  the  radio 
in  place,  and  a  loose-weave 
nylon  adjustable  shoulder 
stnp^  to  keep  it  ct^mfonable 
slung  over  a  shoukia-  or  around 
the  neck.  The  CLC503  attaches 
to  a  belt,  or  even  stands  up  on  a  desk. 

Suggested  list  price  is  $19/95,  See  your  amateur  equip- 
ment dealer  or  contact  Standard  Amateur  Radio  Products, 
Inc.  at  RO.  Box  48480,  Niks,  IL  60714.  Phone  (312)  763- 
1181;  FAX  (312)  763-3377:  or  reach  ihetii  on  the  Web  at 
HTTP://WWW  STDRADIO.COM. 


New  Version  of  AEAMacRatt  -  MacRatt™  m 


Advanced  Electronic  Appli* 
cations,  Inc.,  is  now  .shipping  the 
new  AEATNC  control  program. 
It  has  totally  re-engineered  the 
new  Mac  Rati  111  to  take  advan- 
tage of  the  powerful  features  of 
the  newer  Macintosh  operating 
systems. 

This  new  software  provides 
users  with  a  simple,  multifunc- 
tional terminal  control  program 
for  ihe  AEA  TNC,  On  packet, 
each  station  you  connect  to  will 
have  its  own  adjustable  split- 
screen  window,  Stream  switch- 
ing is  automatic;  Just  click  your 
mouse  on  the  window.  A  moni- 
tor/unproto  window  will  display 
incoming  packets.  Unproto 
packets  (to  send  CQ,  for  ex- 
ample) may  even  be  seni  while 
connected  to  others.  For  those 


TNCs  with  PAC TOR.  AMTOR, 
RTTY  (Baudot  &  ASCII), 
MorsCt  etc  there  are  conve- 
nient interfaces  built  in  to  make 
these  modes  even  more  enjoy- 
able to  operate.  Frequently  used 
commands  may  be  selected  for 
the  mentis,  dialog  boxes,  and 
buttons  on  the  windows. 

Suggested  list  price  for 
MacRaii  Illis  $99.  Check  with 
your  amateur  radio  equipment 
dealer  for  the  best  price;  up- 
grades for  people  who  currently 
own  MacRatl  I  or  II  are  avail- 
able only  from  AEA  for  $55,50. 
For  details,  call  the  24-hour 
AEA  Literature  Line  at  (206 j 
712-8054:  FAX  them  at  (206) 
775-2340:  mailing  address  i$ 
AEA,  RO.  Box  C2160, 
Lynnwood,WA  98036. 


New  Stinger  For  Yellow  jacket 


Cubcx  proudly  announces  the 

Siingen  a  new  add-on  supplement 
to  its  popular  2  meter 
"Yellowjacket"  four-element 
quad  antenna.  The  ihrce-elemcnt 
Stinger  is  iiimply  added  to  the  di- 
rector  end  of  an  existing 
Yellowjacket  antenna,  thus  pro- 
viding a  solid  seven -element  quad 
antenna  with  50%  more  gain  than 
the  Yellowjacket  alone,  without 
any  special  tools  or  tuning.  The 


Stinger  comes  with  a  FibeTglas^** 
boom  coupler  and  an  aluminum 
boom/mast  coupler  plaie. 

The  Stinger  is  $44.95  plus  S7 
shipping  and  handling:  or 
S85.50  as  a  package  with  the 
Ycilowjacket,  plus  S9  shipping 
and  handling.  It's  available  from 
the  Cubex  Quad  Antcima  Com- 
pany. 2761  Saturn  St.  "E^  Brea 
CA  9262 1 .  Phone  (714)  577-9009 
or  FAX  (7 14)  577^9124. 

Cominiwd  on  peige  S8 
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"Communications  Simplified, 

Parte 


by  Peter  A.  Stark  K20AW 

PO  Box  209 

Mt  KrscoNY  10549 


Now  that  we've  looked  at  wires 
and  fiber  optic  cables  for  com- 
municating,  let's  look  at  wire- 
less cuinmunicauons — radio. 

Is  radio  just  high  power? 

Beginning  students  of  conimunica- 
tions  sometimes  think  that  trfinsmimng  a 
radio  sigoal  requires  nothing  but  a  lot  of 
powen  Are  ihey  right?  Let's  see. 

Suppose  you  try  the  experiment 
shown  in  Fig.  L  Here  we  have  a  trans- 
mitter, which  consists  of  a  iiiicrophone 
feeding  a  high  power  audio  amplifier 
(snch  as  a  lii-fi  amplifler).  and  the  output 
of  the  amplifier  going  to  an  antenna.  The 
receiver  is  just  another  antenna,  feeding 
a  high  gain  audio  amplifier  (such  as  a  hi- 
fi  preampj  which  lakes  the  tiny  signal 
received  by  the  antenna,  and  amplifies  it 
enough  to  feed  a  speaker.  Would  this 
work? 

Some  of  our  more  advanced  readers 
may  laugh  at  the  idea,  but  before  they 
jump  in,  let  me  give  you  the  answer: 
-'^YESnfyoudoitright." 

The  catch  is  that  you  need  a  big 
enough  antenna.  As  a  general  rule  of 
thumb,  an  efficient  radio  transmitting  an- 
tenna has  to  be  about  a  quarter  of  a  wave- 
length long.  You  can  make  some 
compromises  and  make  it  smaller,  but  (ex- 
cept for  some  special  loop  antenna  de- 
signs) this  reduces  its  efficiency 
tremendously. 
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Fig.  L  Would  this  work  for  ra^ia? 


To  transmit  audio,  let's  assume  we 
want  to  cover  the  frequency  range  from 
20  to  20,(X)0  Hz.  Using  the  formula  for 
the  wavelength  at  20  Hz,  and  using  the 
speed  of  light  in  our  equation,  we  gel 

X  —  velocity /frequency  =  186^000  miles 
per  second/20  Hz  =  9300  miles 

An  antenna  one  quarter  wavelength 
long  would  then  have  to  be  9300/4  - 
2325  miles  Ions! 

Would  it  work?  Sure,  but  would  it  be 
practical?  Of  course  not!  So  how  are  we 
going  to  transmit  a  voice  or  music  by 
radio? 

To  make  radio  practicaK  we  have  to 
shorten  the  antenna  to  some  more  rea- 
sonable length,  and  that  requires  that  we 
shorten  the  wavelength.  Looking  al  the 
above  equation,  we  see  that  there  are 
only  two  ways  to  do  that:  either  reduce 
the  speed  of  light  (hmm.^Jhere's  an  idea 
there),  or  increase  the  frequency. 

I  suppose  we  could  all  learn  to  talk  like 
the  Chipmunks^^^  but  this  would  not  be 
enough.  To  reduce  the  antenna  length  a  lot, 
we  must  increase  the  frequency  a  lot. 

The  solution  to  this  problem  is  not  to 
send  the  voice  or  music  by  itself  at  alK 
but  to  send  a  much  higher  frequency  sig- 
nal called  the  carrier  and  to  let  the 
voice,  music,  picture,  or  whatever,  ride 
on  top  of  that  carrier 

For  example,  if  you  look  at  the  dial  of 
an  ordinary  AM  radio,  you  will  see  num- 
bers ranging  from  540  up  to  1600,  These 
numbers  represent  the  frequencies  of  the 
carriers  for  the  AM  broadcast  stations, 
which  (for  this  type  of  radio)  range  from 
540  kHz  up  to  1600  kHz, 

One  of  the  radio  stations  close  to  our 
school  is  WCBS  in  New  York.  It  is  about 
six  miles  from  our  campus,  and  we  can 


pick  up  a  very  strong  signal  from  them. 
Their  carrier  frequency  is  880  kHz;  let's 
see  how  long  an  antenna  they  need  at 
this  frequency: 

X  -  1 86,000  miles  per  sccond/880  kHz  = 
0.21  mile 

which  is  about  1,116  feet.  A  quarter- 
wavelength  antenna  would  therefore 
have  to  be  1 1 1 6/4  or  about  279  feet  long, 
WCBS's  antenna  is  actually  a  vertical 
tower,  somewhat  over  250  feet  tail- 
Rather  than  have  an  antenna  mounted  cm 
the  tower,  the  tower  itself  h  the  antenna. 
It  is  mounted  on  insulators,  so  it  acts  as  a 
giant  pole,  pointing  up  to  the  sky. 

Modulation 

The  process  of  pulling  our  signal  on 
a  carrier  is  called  modulation.  In  the 
transmitter,  it  is  done  by  a  modulator, 
and  in  the  receiver  our  desired  signal 
is  removed  from  the  carrier  by  a 
demodulator.,  also  called  a  defector. 

TTie  carrier  itself  is  a  high  frequency 
sine  wave.  Although  the  carriers  for  the 
standard  AM  broadcast  stations  are  in 
the  range  of  540  to  1600  kHz,  carrier  fre- 
quencies can  be  much  lower  as  well  as 
much  higher.  The  US  Navy  operates 
some  transminers  with  carrier  frequen- 
cies about  10  kHz;  on  the  other  hand, 
microwave  transmitters  often  have  carri- 
ers above  10  GHz— that  is  more  than 
10,000,000,000  Hz. 

Modulating  a  carrier  involves  chang- 
ing it  in  step  with  the  signal  (voice,  mu- 
sic, picture,  or  whatever  but  we  will  talk 
only  about  audio  for  now)  that  we  want 
to  send.  Since  ihe  carrier  sine  wave  has  a 
frequency,  an  amplitude,  and  a  phase, 
any  of  these  three  can  be  changed  with 
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modulation.  WfiSi  we  change  ihe  ampli- 
tude, we  produce  ampUtude  modulation 

or  AM,  changing  the  frequency  produces 
frequency  modulation  or  FM.  and 
changing  the  phase  produces  phase 
modulation  or  PM.  We  will  begin  by 
looking  at  AM,  and  leave  FM  and  PM 
for  laier 

Amplitude  Mudulatian  (AM) 

All  of  the  radio  stations  on  the  stan- 
dard .^\M  broadcast  band  use  amplitude 
modulation,  a  method  which  dates  back 
to  the  very  beginnings  of  radio. 

Figp  2  shows  a  sample  of  amplitude 
modulation.  At  the  top,  we  see  a  typical 
audio  signal-  Underneath  it  is  the 
unmodulated  carrier^  a  plain  sine  wave 
with  a  much  higher  Frequency  than  the 
audio  signal;  at  the  bottom  is  the  carrier 
with  the  audio  modulated  onto  it.  Note 
how^  the  modulated  carrier  (bottom 
waveform)  becomes  bigger  when  the  au- 
dio is  positive,  aBd  becomes  smaller 
when  the  audio  is  negative.  If  the  audio 
wave  is  near  zero  volt:*  (right  in  the  cen- 
ter of  the  audio  wave),  then  the  modu- 
lated carrier  is  llie  same  height  as  the 
unmodulated  carrier. 

If  you  lake  a  pencil  and  carefuUy  con- 
nect the  tops  of  each  cycle  in  the  modu- 
lated carrier,  you  gel  a  curve  that  looks 
just  like  the  audio  signal.  This  is  the  dark 
curve  in  Fig*  3,  and  it  is  called  the 
**envelope/' 

The  modulator  in  the  transmitter  takes 
the  audio  and  uses  it  to  vary  the  ampli- 
tude of  the  carrier;  the  demodulator  (de- 
tector) in  the  receiver  then  uses  the 
envelope  of  the  carrier  to  recover  the 
audio,  and  throws  the  carrier  away, 

A  Mmple  AM  receiver 

Fig*  4  shows  the  diagram  of  a  very 
simple  AM  receiver,  called  a  crystal  ra- 
dio, that  can  be  built  at  home  with  just  a 
few  parts.  The  unique  thing  abotit  it  is 
that  it  needs  no  baiier\  or  power  supply, 
and  so  provides  absolutely  free  radio  re* 
ception,  but  since  "there  is  no  such  thing 
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Fig^  2.  Audio,  caniefi  ami  AM  tiwduiated  wa^e. 
66   73  Amateur  Radio  Today  *  June  1996 


Fig.  J,  Tiw  envelope. 


as  free  lunch/*  there  has  to  be  a  catch. 
The  catch  is  that  the  radio  really  does 
need  some  power,  and  that  power  has  to 
come  from  the  radio  station.  This  radio 
will  only  work  if  you  are  close  enough  to 
a  radio  station  to  receive  a  strong  signal. 
The  antenna,  a  long  length  of  wire 
preferably  strung  somewhere  outside  the 
house  (but  away  from  electric  power 
wires),  picks  up  many  different  signals, 
including  AM  and  FM  radio  stations,  TV 
stations,  taxi  and  police  radios,  and 
more.  The  first  thing  to  do  is  to  remove 
the  stations  we  don't  want,  and  keep 
only  the  one  we  do  want.  This  is  done  by 
a  tuned  circuit  consisting  of  the  antenna 
coil  and  the  365  uF  variable  capacitor; 
the  antenna  coil  acts  as  both  a  trans- 
former and  an  inductor  in  the  tuned 
circuit. 

Years  ago.  these  two  components  were 
very  easy  to  gel  in  almost  every  radio 
store;  today  they  are  hard  to  find.  Suit- 
able replacements  can  be  made  from 
more  modern  parts,  but  ii  is  probably 
easier  to  buy  a  commercial  crystal  radio 
kit,  such  as  the  one  from  Radio  Shack'*'* 
(which  uses  a  slightly  different  circuit, 
but  it  works  the  same  way).  When  the 
right  coil  and  capacitor  combination  is 
used,  turning  the  capacitor  from  one  end 
to  the  other  will  tune  the  radio  through 
the  540  kHz  to  16W  kHz  range  of  the 
AM  broadcast  band. 

Ideally,  ihe  output  from  the  tuned  cir- 
cuit should  contain  only  the  modulated 
carrier  from  the  one  station  we  are  tuned 
to;  alas,  that's  not  the  way  it  usually 
works  out.  A  single  tuned  circuit  is  usu- 
ally not  good  enough  to  keep  one  station 
and  remove  all  the  others;  a  normal  radio 
needs  several  tuned  circuits  working  to- 
gether 10  accomplish  dial.  What  usually 
happens  in  the  crystal  radio  is  that  we 
have  the  one  desired  station,  plus  the 
signals  from  a  few  adjacent  stations.  If 
the  station  we  want  is  strong  and  the  oth- 
ers are  weak,  then  the  radio  will  work 
weli  but  if  the  desired  station  is  weak 
and  the  others  are  strong,  then  we  might 
as  well  give  up— we  will  not  be  able  to 
hear  the  station  we  want. 

The  modulated  carrier  is  now  sent  lo 
the  diode.  Since  a  diode  conducts  in  only 


one  direction,  only  half  of  the  signal  gets 
through  it.  In  this  case,  only  the  positive 
peaks  of  the  carrier  make  it  through  the 
diode.  When  these  peaks  hit  the  0,001 
pF  capacitor,  they  charge  it  up  (if  you're 
familiar  with  power  supplies,  then  you 
can  think  of  the  diode  as  the  rectifier, 
and  the  capacitor  as  the  filter  which 
charges  up  to  a  DC  value  and  removes 
die  ripple).  The  capacitor  basically 
charges  to  the  voltage  of  the  envelope. 
The  voltage  of  the  envelope  keeps 
changmg  in  step  with  the  audio,  and 
so  the  capacitor  voltage  also  keeps 
changing.  This  voltage  is  then  sent  to  the 
headphones. 

Although  the  crystal  radio  circuit 
looks  simple,  actually  all  the  compo- 
nents have  to  be  just  right,  or  it  will  not 
work  properly.  For  example,  the  antenna 
coil  and  capacitor  must  be  the  right  val- 
ues lo  lunc  LO  the  band;  the  ratio  of  turns 
also  has  to  be  right  to  give  the  maximum 
signal.  For  b^t  reception,  the  diode 
should  be  a  germanium  diode,  not  a  sili- 
con one  which  needs  more  voltage  lo  op- 
erate. The  capacitor  value  is  also 
somewhat  important — it  has  to  be  large 
enough  so  il  removes  the  carrier,  but 
small  enough  so  that  it  doesn't  remove 
the  audio  signal  (Actually,  the  radio  will 
even  work  without  this  capacitor,  but  not 
quite  as  well).  Even  the  headphones 
must  be  chosen  carefully.  They  must 
have  a  high  resistance  (1000  ohms  or 
more)  to  prevent  shorting  the  signal;  thai 
means  that  the  kind  of  headphone  usu- 
ally supphed  with  the  "walk-person" 
type  tape  players  will  not  work.  In  their 
crystal  radio  kit.  Radio  Shack  omits 
the  0.001  pF  capacitor,  and  uses  a  crys- 
tal headphone  which  has  a  very  hi^h 
resistance. 

This  kind  of  radio  is  called  a  crystal 
set  because  of  the  diode.  Some  60  years 
ago,  when  crystal  radios  were  very 
popular,  tiny  germanium  or  silicon  di- 
odes were  not  even  invented  yet.  In- 
stead, the  crystal  set  used  a  small  piece 
of  galena  crystal  and  a  ^*cal*s  whisker/* 
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Fig^  4,  A  crystal  radio  receive}: 
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The  cafs  whisker  was  a  ihin,  springy 
wire  whicb  pressed  asainst  the  galena  to 
fonn  a  diode  junciiun,  and  then  was  at- 
tached to  a  small  handle  with  a  Icnob. 
You  had  to  pmbe  the  crystal  to  find  a  ''hot 
spot "  Tuning  and  adjusting  such  a  radio 
was  almost  an  art  (and  a  lot  of  Tun !) 

A  simple  AM  transmitter 

Now  that  we  see  how^  the  AM  receiver 
works.  let's  see  how  the  transmitter 
works.  Fig.  5  shows  a  simple  circuit  that 
our  students  wire  in  lab. 

Rather  than  wire  up  our  own  oscilla- 
tor, we  use  a  commercial  signal  genera- 
tor to  generate  a  carrier.  Our  students 
first  use  a  portable  radio  lo  tind  a  clear 
spot  on  the  dtaU  and  then  tune  the  gen- 
eraior  lo  that  open  frequency,  which  is 
usually  near  1  MHz. 

The  signal  generator  is  fed  lo  the  base 
of  the  transistor  Since  the  transistor  has 
no  base  bias,  it  only  conducts  when  the 
generator's  output  ts  sufficiently  posi- 
tive (above  about  0.7  voltsj  to  bias  it  on. 
Thus,  the  transistor  conducts  only  some 
of  llie  time.  Bui  when  it  does  conduct, 
there  is  enough  voltage  and  current  in 
the  base  to  turn  it  on  all  the  way. 

The  transistor,  therefore,  behaves  like 
a  switch,  which  is  turned  on  and  off 
roughly  1,000,000  times  per  second. 
This  applies  a  square  wave  on-off  cur- 
rent to  the  tuned  circuit  at  the  carrier  fre- 
quency. As  we  have  seen  in  previous 
installments,  a  square  wave  consists  of  a 
fundamental  frequency  plus  harmonics. 
But  the  tuned  circuit  gets  rid  of  the  har- 
monics, so  the  signal  going  out  to  the  an- 
tenna should  (hopefully!)  be  just  a  sine 
wave  at  the  carrier  frequency. 

The  size  (amplitude)  of  that  sine  wave 
depends  on  how  much  voltage  gets 
switched  by  the  iransistor.  Alihough  the 
collector  voltage  supply  is  shown  as  +6 
vol  Is,  the  mtxlulalion  transformer  in  se- 
ries with  the  DC  input  changes  thai. 
When  w^  pla\  a  tape  on  the  recorder,  the 
audio   signal    sent    to    the    modulation 


transfoniier  is  aUcmately  positive  and 
negative,  var>nng  in  step  with  the  audio. 
The  secondary  voltage  on  ihe  trans- 
former is  therefore  also  alternately  posi- 
tive and  negative.  When  it's  positive,  it 
adds  to  the  +6  volts  to  produce  more 
voltage  (and  a  bigger  output  carrier  sig- 
nal), and  when  iTs  negative,  ii  subtracts 
from  the  +6  volts  to  produce  less  voltage 
(and  therefore  a  smaller  output  carrier). 
In  other  words,  the  audio  signal  from  the 
mtxlulation  transformer  amplitude 
modulates  the  carrier. 

Modulation  percentage 

There  is  a  limit  to  how  big  that  audio 
signal  can  get  because  when  the  trans- 
former output  reaches  -5.9999  volts  {or 
approximately  -6  volts),  it  subtracts 
from  the  +6  volts  to  give  almost  zero:  at 
this  point,  the  signal  tiecomes  so  tiny 
that  it  almost  disappears.  If  the  trans- 
former output  were  to  get  even  more 
negative  (such  as  -7  or  -8  volts),  the  col- 
lector would  go  negative,  and  the  cairier 
would   be   shui    off  completely   for  a 

while. 
The  point  where  the  signal  just  barely 

disappears  is  called  100^  modulation, 
and  is  the  maximum  that  we  can  vary  the 
amplitude.  At  this  point,  the  transformer 
output  would  have  a  maximum  (peak) 
amplitude  of  ±  6  volts,  so  that  the  collec- 
tor voltage  would  vary  from  its  normaT 
+6  volts  all  the  way  down  to  0  volts,  and 
up  to  a  maximum  of +12  volts, 

lt)09c  modalation  is  a  technical  limit 
on  how  much  you  can  modulate,  but  it  is 
also  a  legal  Umit.  If  you  tried  to  modu- 
late more  than  100*%^,  your  carrier  would 
aliemaiely  go  on  and  off;  this  would  cre- 
ate a  lot  of  interference  to  other  stations, 
and  the  FCC  would  go  after  you  for  im- 
proper operation  of  your  transmitter. 

Hg.  6  shows  a  carrier  with  three  dif- 
ferent amounts  of  modulation:  0% 
(which  is  no  modulation  at  allj,  100% 
(which  is  the  maximum  permitted),  and 
50%  (which  is  halfway  between). 

Actually,  I009t  modulation  is  just 
barely  permitted,  since  it  does  cut  off  the 
carrier  for  an  instant.  Mosi  AM  transmit- 
ters are  set  up  so  they  will  use  a  maxi- 
mum of  perhaps  95%  or  98% 
modulation,  just  to  avoid  the  possibility 
of  accidental  I V  going  over  1(K)%. 

Let*s  taJce  a  closer  look  at  Fig,  7, 
which  shows  some  unknow  n  percentage 
of  modulation.  How^  can  we  figure  out 
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If  your  ad  was  in  this  space 

...for  a  lot  less  cost  than  you 
may  think  (it*d  be  seen  by  the 
world's  most  active  hams  and 

you'd  be  getting  more  sales 
already). 

Call  Frances  at  800-274-7373 


Fig,  6,  Three  differem  nuxiufatian  pefvEinages. 
the  actual  percentage?  It's  actually  quite 
simple,  FirsK  note  that  the  maximum 
carrier  voltaiie  (called  V^  )  is  21.1  volts, 
while  the  minimum  carrier  voltage 
(called  V    )  is  3  J  volts.  Assuming  svm- 

^  mm  ^     * 

metric  modulation  (meaning  that  the  au- 
dio signal  goes  up  the  same  amount  as  it 
goes  down),  this  would  place  the  aver- 
age carrier  voltage  wiiht)ui  modulation 
(shown  as  \'  at  the  left)  halfway  between 
the  uiaximum  and  minimunu  This  is  the 
average  voltage,  found  from: 

Vc  -  ^max  +  V^in!^  =  2M  +  3.7/2  = 
24,8/2=  12,4  volLs 

At  the  peak  of  the  modulation,  the 
voltage  goes  from  12.4  up  lo  2 1 , 1 ,  w hich 
is  an  increase  of  (21.1  -  124)  or  8.7 
volts.  At  the  valleys,  the  voltage  goes 
from  124  down  to  3.7,  also  a  decrease 
of  (12.4-  3J)or8.7  volts. 

To  find  the  modulation  percentage,  we 
have  to  ask  this  tjuesUon:  A  drop  of  8  J 
volts  is  how  many  percent  of  the  maxi- 
mum possible  drop?  The  maximum  pos- 
sible  drop  (which  is  100%  modulation) 
is  12.4  volts,  so  8.7  volts  is  what  per- 
centage of  1 2.4  volts?  The  formula  is 

8.7/12.4  X  100%  =  70% 
So  Fig.  7  s^hows  70^f  modulation. 


Vmax  =  ^^  V 


Fig.  7,  CakHkain^themodulimonpetteiunge, 
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DETOUR 


If  you  have,  or  can  use,  a  PC-compat- 
ible computer,  the  foUowing  program 
lets  you  see  a  carrier  with  different 
percentages  of  modulation.  It's  written 
in  Basic,  and  can  run  with  either  IBM 
Basic,  GWBasic,  QBasic,  or  Quick 
Basic: 

10  'Program  to  display  AM 
20  PERCENT  =  70  ^ Enter 
percent  here 

30  SCREEN  2  :  PRESET {0, 100) 

4  0  FOR  X=0  TO  639 

50  CARRIER  =  SIN(X/5) 

60  AUDIO  =  SIN{X/50)  * 

PERCENT/ 10  0 

7  0  TOTAL  =  (1  +  AUDIO)  * 

CARRIER 

80  Y  =  100  +  40  *  TOTAL 

90  LINE  -{X,  Y) 

100  NEXT  X 

110  IF  INKEY?:^"''  THEN  110 

120  SCREEN  0 

Enter  the  desired  modulation  percent- 
age in  line  20,  and  then  run  the  program. 

Line  30  of  the  program  puts  the  dis- 
play into  graphics  mode,  and  positions  a 
black  dot  halfway  down  the  left  side  of 
the  screen.  Lines  40  through  100  set  up  a 
loop  to  plot  640  dots  across  the  width  of 
the  screen. 

At  each  of  Ihe  640  positions,  line  50 
calculates  a  carrier  voltage,  line  60  cal- 
culates the  audio  (modulation)  signal, 
and  line  70  puts  them  together.  By  multi- 
plying the  two,  it  uses  the  value  of  the 
audio  voltage  to  set  the  height  of  the  car- 
rier, and  finally  lines  80  and  90  calculate 
the  height  of  the  point  on  the  screen  and 
plot  iL 


END  OF  DETOUR 
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NumtMf  6S  on  your  Fm&dttitck  card 


The  BEARS 
Hunt  the  Fox 


Motivate,  mobilize,  and  make  it  fun! 


t 


ooking  for  a  great  hands-on  activ- 
ity to  motivate  your  students?  Try 
'a  foxhunt!  This  muUi faceted 
event  encourages  students  to  organize, 
research,  experiment,  construct  equip- 
ment, and,  most  importanfly,  to  have 
fun. 

The  Bethel  Educational  Amateur  Ra- 
dio Society,  the  BEARS,  sponsored  by 
the  Technology  Education  Department 
of  the  Bethel  Middle  School,  is  designed 
to  provide  co-curricular  amateur  radio 
activities  for  our  community*s  youth. 
It's  an  amateur  radio  organizadon  in 
which  the  students  are  the  primary  focus 
and  the  adults  serve  as  advisors. 

The  BEARS  students  constructed  2- 
meter  loop  antennas  and  learned  about 


Photo  A,  Jmon  Strano  NIJSW  (1}  and  Bill 
Noyce  NILGU  (r)  check  out  a  DF  loop* 


Pete  KempKZIZ 
Bethel  Educational  ARS 

Bethel  Middle  School 
600  Whittlesey  Dr. 

Bethel  CT  06801-1594 


both  foxhunting  techniques  and  ihe  im- 
portance of  attenuators.  The  area  was 
evaluated  for  good  hiding  places,  sweep/ 
search  patterns  were  visualized,  and  a 
variety    of  safcty-relaicd   issues   were 

"Some  parents  who  came  by 
to  watch  have  since  become 
licensed  themselves^  expand- 
ing the  number  of  ham  fami- 
lies in  our  community. 


ff 


discussed,  A  group  of  students  devel- 
oped the  rules  and,  on  the  appointed  day 
and  dme,  the  foxhunt  began. 

Many  of  the  students  got  into  the  spirit 
by  wearing  military  and  camouflage 
clothes,  which  provided  some  hikers  in 
the  area  with  quite  a  thrilL  Seeing  the 
bustle  of  activity,  they  actually  thought 
that  diis  group  was  on  a  real  search-and- 
rescue  mission!  Many  people  slopped  by 
the  Command  Center  to  ask  questions* 
and  to  request  information  on  amateur 
radio  licensing  and  classes. 

The  Fox  Team  was  given  a  IS-minute 
head  start.  They  used  a  dual-band  HT  for 
2  meters  and  220  MHz  and  a  variety  of 
antennas,  from  stubby  ducks  to  a  fuU- 
waver  They  also  had  extra  battery 
packs.  The  BEARS  maintain  the  local 
224.32  MHz  repeater,  so  we  were  ^le  to 
use  220  MHz  as  a  backup  and  to  coordi- 
nate events  behind  the  scenes  in  case 
any  problem  cropped  up.  The  22432 
repeater  has  an  autopatch,  so  we  would 
be  able  to  contact  parents  or  emergency 
services  if  necessary. 


It  is  Lmportant  that  a  Fox  Team  have 
speaker-microphones  or  headsets,  as  in- 
close foxhunts  require  sharp  hearing  and 
you  don't  want  to  give  away  your  posi* 
lion  by  talking  loudly.  While  the  Fox 
Team  was  gelling  ready  lo  senlc  in,  a 


Committee  is  currently  looking  into  new 

locations,  encouraging  students  to  con- 
struct or  upgrade  their  equipment  and 
foxhunting  knowledge.  All  participants 
received  a  Certificate  of  Participation, 
which   noted  that   this  type   of  event 


^This  muUifaceted  event  encourages  students  to  organic, 
research^  experiment^  construct  equipment^  and,  most 

importantly,  to  have  fun" 


review  of  rules  took  place,  maps  of  the 
area  were  passed  out,  and  an  opportunity 
to  address  any  last  minute  questions  or 
concerns  was  provided. 

In  the  interest  of  personal  safety,  all 
teams  were  comprised  of  three  or  four 
members.  The  more  teams  the  merrier! 
Younger  BEARS  members  were  as- 
signed to  teams  with  at  least  one  adult 
member. 

The  hunt  is  on! 

With  the  Fox  Team  safely  hidden  in 
the  woods,  the  intrepid  BEARS 
Foxhunter  Teams  took  off  in  hot  pursuit, 

antennas  banging  into  tree  branches  and 
flying  in  all  directions,  each  team  want- 
ing to  be  the  first  to  trap  the  fox — noth- 
ing like  a  little  pumped-up  motivation  to 
get  this  activity  off  on  the  right  foot. 
This  will  also  do  wonders  for  onc*s 
cardiovascular  conditioning. 

Listening  to  the  radio  communicalions 
on  simplex  was  quite  humorous  at  times, 
with  a  seemingly  endless  stream  of  re- 
quests for  the  fox  to  send  out  transmis- 
sions and  the  fox  replying  with  cryptic 
clues,  in  addition  to  taunting  the  hunters. 
It  took  nearly  an  hour,  but  the  foxes  were 
eventually  captured.  In  the  end,  common 
sense  pulled  it  out  for  the  winning  team. 
When  the  signals  began  to  swamp  their 
receivers,  some  participants  removed 
their  antennas  completely  and  ran 
around  the  area,  pointing  ihcir  HTs  in  all 
directions,  frustrated  by  the  fact  that 
they  knew  they  were  closing  in  on  their 
prey.  The  foxes  were  hiding  in  plain 
sight,  in  the  prone  position,  their  camou- 
flage clothing  blending  in  with  their 
leafy  surroundings.  The  winners  actually 
found  the  fox  when  they  stepped  on  him ! 
Within  the  next  10  minutes  all  teams 
were  on  target  and  accounted  for. 

Tired,  hot,  and  physically  exhausted, 
the  first  comment  made  was  "CAN  WE 
DO  rr  AGAlNr  You  bet!  The  Foxhunt 


supports  skills  that  could  be  used  by  our 
local  RACES/ ARES  organization. 

Since  our  foxhunts  began  in  the 
woods  four  years  ago  they  have  contin- 
ued lo  gamer  a  loyal  following,  with  as 
many  as  eight  teams  participating.  Doug 
Griffin  WAIKRX  put  together  an  excel- 
lent *Toxhuniing  Basics"  handout  and 
has  made  presentations  to  the  students, 
always  allowing  plenty  of  time  for  full 
question  and  answer  sessions. 

This  activity  is  just  the  type  of  in- 
volvement that  is  readily  accepted  by 
youthful  amateurs  and  students  inter- 
ested in  our  hobby.  By  taking  full  advan- 
tage of  their  needs,  it  provides  a  perfect 
way  lo  acquire  practical  amateur  radio 
experience,  and  have  a  good  lime  as 
wclL  An  additional  bonus  was  that  some 
of  the  parents  who  came  by  to  watch  the 
fun  have  become  licensed  hams,  adding 
to  the  ever-increasing  amateur  group  in 
our  area*  Having  a  parent  become  a 


Photo  B.  Eiizabeth  Noyce  NIOAN  soldering 
a  VHF  loop  antenna  in  preparation  for  a 

foxhunt. 


Photo  C,  Dan  Senanni  NIMFG  {I)  and  Bill 
Noyce  NILGU  (r)  test  a  commercially 
constructed  DF  unit. 

licensed  amateur  offers  a  number  of  ben- 
efits to  a  child.  It  enhances  a  healthy  par- 
ent/chitd  relationship,  and  the  student  is 
assured  of  getting  additional  equipment 
as  well  as  the  opportunity  to  get  that  an- 
tenna hoisted  up  just  a  bit  higher  This 
connection  also  provides  the  school  club 
with  additional  human  resources;  chap- 
erones  and  supervisors  for  failure  events, 
such  as  Field  Day,  simulated  emergency 
tests,  and  other  public  service/lrainin 
events. 
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HamCall'^'   US  &  Intemational 
CD-ROM-  Over  1.250.000  Lislings 


(CALL  for  DOS  and  Windows  r>ow  aAows  EDITING! 
Dati  dEsplayed  br  US   hams  caii 
s^.  cla»,  rdfn«.  address,  tssue  date 
expiration  ctste^  birth  date.  bcen:se 
cla^s.  county,  laiiong.  area  code,  bme 
zgn«,  grid  squai^e,    prevJoiA  call  and 
class,  hours  past  GMT. 
New  edrtlng  feature  allows  yau  to  add  r«vv  reconds, 
change  addresses,  add  e-mail  address,  or  add  phone 
numbers.   View  phol(>s.'Q5Ls  of   marry  hama. 
«  Menu-driven  •  Pnni  Labels  •  Latest  public  domain  PC 
sonwai%  "  Unzip  to  hardd^k  of  n^ppy  *  Lookup  TSR  ru^ 
\\fXT\  text  wnfcmr  *  Updated  a(  the  end  Aphd  A  October  ^ 
Windows  95  compat tble  •  DeaJer  dscount  on  25  or  -more 
•  MAC  users  can  retrieve  by  can,  name  and  zip 

Pfice  remains  1^.00  plus  shipping,  $5.00  U.S..  |8  OO 

/^a^^  Electronics  Software  Compendium  ^"^ 

/    "^    ^\  The  Electnsnics  SoFlware  Compei>dium 
!^    O  .-  r    Is  t  coriectHwi  of  shareware  programs  and 
data  fi^  that  periain  to  electronKs.  broad- 
casting, amateur  radio  and  SWL  actMly. 
Over  2S.000 1l»  m  total  The  dtie  tt  ii^daiid  and  issued 
annualy  n  Aprtt  Over  300  rriegrtTytes  of  PC  and  50  MB 
for  MAC.  Send  tor  your  new  ccMkhi  todays  The  pdce  is  still 
onJy  $25  00  plus  Shipping;  $5,00  US,  S€  00  Intamatiaf^l 
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6190  Je^gf«>ofi  Higtiwiy 
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here's  the  Beam? 

Uw.ibtrusive  DX  Gain  Ant^rniai  for  80  [hru  10 
Easily  hiddcD  •  Insiall  Fast »  Fijttsd  or  Ponabk  * 
Tbtic'i  ■  3C>  mcier  iBEf  bna  Viiih  re^t  DX  Pun'^jj 
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Dealing  With  Doublespeak 


Interpreting  those  befuddling  transceiver  spec  sheets. 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  607 14-31 08 


IDlcrpreting  the  specifications  sheets 
used  by  ham  radio  equipment  manu- 
facturers to  descrihc  the  technical 
advLintages  of  their  radios  can  often  be  a 
trying  exercise.  It  seems  as  though  the 
nianufacturers  have  gone  overhi>ard  to 
make  them  sound  impressive,  but  it's 
someiimes  lough  to  ferrei  out  the  i^eal  in- 
fommtion.  Mass-marketing  techniques 
have  definitely  invaded  the  Hallowed 
Halls  of  ham  advertising,  using  glitzy 
ploys  pre\'iously  associaied  with  the  guy 
or  gal  on-ihe-strcet  consumer  markets!  As 
this  trend  grows,  it's  even  more  important 
for  all  of  us  to  understand  some  of  ihe  finer 
points  in  the  inierpretLLtion  of  technical 
specifications — ^more  so  than  in  years  pasL 
Keep  in  mind  that  this  tneatment  is  in- 
tended to  help  clarify  the  numbers  and  ac- 
ronjins  used  to  describe  aniuieur 
transceivers,  not  to  make  matters  worse! 
So  ril  attempt  to  use  non- intimidating, 
readily  understood  terms — which,  to 
some,  may  seem  incomplete — but 
which,  hopefully,  will  be  understood  by 
those  at  \\  horn  the  article  is  aimed. 


terminals  (or  coax  input  connector)  for  a 

minimum  incoming  signal  to  be  at  least 
*'mostly"  readable.  It's  usually  refer- 
enced against  so  many  decibels  of  quiet- 
ing above  the  noise- — generally  lOdB. 
Since  sensitivity  is  given  as  a  voltage 
figure,  0.25jiV  for  lOdB  signal-to-noise 
ratio  means  that  1/4  of  a  microvolt  ai  ihc 
antenna  connector  will  produce  a  signal 
a  little  over  3  times  the  level  ot  the  back- 
ground noise,  a  fairly  typical  figure.  6dB 
would  represent  a  doubling  of  the  volt- 
age. 12dB  a  quadrupling  of  it,  so  lOdB 
would  fall  toward  the  high  side  of 
in-between,  or  3.17  times. 

Important:  A  dB  of  power  is  different 
from  a  dB  of  voltage;  in  power  terms, 
3dB  represents  a  doybling  and  6dB,  a 
quadrupling  of  the  power  In  voltage 
terms,  remember,  6dB  represented  a 
doubling  and  12dB  a  quadrupling  of  the 
voltage  (as  mentioned  in  the  previous 
paragraph).  Nice  of  them  to  do  that,  but 
actually  it*s  unavoidable,  because  power 
is  the  product  of  voltage  and  current,  I 
mention  it  here  so  thai  it's  not  a  surprise 


''If  connecting  a  resonant  antenna  results  in  a  background 
noise  increase^  a  preamp  will  only  bring  up  more  background 


noise. 


ff 


The  following  list  contains  most  of  the 
parameiers  quoted  in  the  bulk  of  the 
transceiver  manufacturers'  technical 
spec  sheets.  1  hope  that  Tve  covered 
those  important  for  making  purchasing 
and/or  operating  convenience  decisions, 
but  inevitably  someone's  favorite  will  be 
left  out.  Let  me  know — calmly,  please — 
if  that's  the  case. 

Sensitivity 

Sensirfvity  is  a  figure  applied  to  radio 
Iiequency  receivers  indicating  how  little 
signal  is  needed  at  the  set's  antenna 
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when    we   start   to   talk   about   power 
shortly. 

Keep  in  mind  that  an  increase  or  de- 
crease in  decibel  terms  is  a  ratio,  and 
purely  a  logarithmic  ratio,  rather  than  a  lin- 
ear relationship.  I  think  that's  why  many 
people  shy  away  from  using  the  dB  con- 
cept, but  it's  not  really  that  difficuR.  Using 
logarithmic  ratios  has  two  distinct  advan- 
tages: Our  senses  work  on  a  more-or-less 
logarithmic  scale,  and  logarithms  can  be 
added  together  with  the  result  being  the 
same  as  if  \^e  had  multiplied  the  actual 
numbers  represented  by  the  logarithms. 
Take  a  quick  look  at  the  sidebar  chart  to 


see  how  the  logarithmic  ratios  for  power 
and  those  for  voltage  relate.  TTie  chart  also 
shows  why  it's  important  to  figure  out  if 
the  specs  are  speaking  in  terms  of  power  or 
voltage,  because  the  numbers  can  change 
quite  a  bit  depending  on  the  choice.., and 
it's  not  always  made  totally  clear  by  the 
specification  writer. 

Sensitivity,  by  the  way,  like  most  good 
things,  can  be  overdone  under  certain  local 
listening  conditions.  For  instance,  if  you 
have  a  ham  neighbor  nearby,  too  much  re- 
cei\'er  sensitivity  can  result  in  overload 
pnxlucts  being  developed — and  those 
products  are  developed  within  your  own 
receiver  if  it's  too  sensitive!  In  other 
words,  a  more  sensitive  receiver  can  usu- 
ally be  overloaded  more  quickly  than  a 
le^  sensitive  one;  that's  the  purpose  of  the 
attenuator  switch  found  on  many  sets.  It 
allows  a  person  to  deliberately  make  the 
receiver  temporarily  less  sensitive — by  a 
fixed  number  of  decibels — if  an  overload 
is  anticipated  or  is  already  taking  place. 
Sometimes  the  RFgain  control  can  also  be 
effectively  used  for  the  same  purpose  or  in 
conjunction  witli  the  aiicnuaior  switch. 

Another  point  that's  sometimes  over- 
looked with  regard  to  sensitivity  is  that  if 
the  background  noise,  with  the  antenna 
connected-  is  already  above  the  noise  gen- 
erated within  vour  receiver,  more  sensitiv- 
ity  won't  help.  If  will  only  increase  diat 
external  background  noise  even  more.  If 
connecting  a  resonant  antemia  to  your  re- 
ceiver increases  the  noise  from  the 
speaker,  then  you  probably  won't  benefit 
from  additional  sensitivity.  Most  modem 
r©:^ivers  and  transceivers  generally  have 
enough  gain  in  the  HF  (below  30  MHz) 
portion  of  the  spectrum  so  that  they 
don't  need  additional  help.  Here  are 
some  of  the  common  figures  you'll  see 
for  a  modem  receiver  or  transceiver  in 
the  area  of  sensitivity  (all  for  a  lOdB  sig- 
nal-to-noise ratio):  IjiV  (1  microvolt)  is 
common  below  the  AM  broadcast  band. 


4|iV  within  ihe  AM  broadcast  band  and 
.25)iV  above  ihe  AM  broadcast  band 
through  10  meters.  VHF  and  UHF  re- 
ceivers will  sometimes  benefit  from 
some  help,  such  as  might  he  attainable 
via  a  lov^-noise  prcamp,  because  inter- 
nally generated  noise  is  more  a  problem 
at  these  frequencies.  Again*  il  also  de- 
pends  upon  the  amount  of  local  "nor- 
mal" background  noise  present.  0.2|iV 
or  better  in  a  2  meter  receiver  is  reason- 
able, but  the  lower  the  noise  generated  in 


at  2.5kHz.  while  at  4.5kHz,  it's  probably 
down  some  6(kiB  (a  factor  of  1000:1). 
lliis  is  called  "skirt  selectivity "  because 
the  sides  of  the  response  curve  slope 
downv/ai'd  much  like  the  shape  of  a 
woman's  skin.  The  faster  the  slope,  the 
better.  Mini-skirts  are  better  yet — ^no, 
Ihafs  another  thought! 

Narrower-than- normal  filters  are 
usuaUy  offered  as  options  (or  "im- 
proved" CW,  AM  and  SSB  selectivity  in 
today's  transceivers.  Keep  in  mitid  that 


^^Even  a  chain-link  fence  in  the  near  field  pattern  of  your 
antenna  can  generate  harmonics^  and  they  can  be  picked  up  on 

oth  er  frequ  encies  ! '' 


the  RF  amp  or  preamp  itself,  the  belter. 
GaAsFETs  are  good  performers  in  the 

\'liF/UHF  ranges  and  add-on  preamps 
will  usually  be  rated  as  so  many  dB  of 
gain  at  such-and-such  dB  noise  figure. 
Again,  the  lower  the  noise  figure,  the 
better;  it's  usually  more  important  than 
gain  at  these  frequencies.  Obviously, 
though,  an  amplifier  must  have  mme 
gain  to  be  an  amplifier.  A  GaAsFET 
preamp  will  probably  have  less  than  IdB 
noise  for  I5dB  sain.  So  if  connectine  a 
resonant  antenna  results  in  a  background 
noise  increase,  a  preamp  won't  do  any- 
thing other  than  bring  up  the  background 
noise  some  more.  The  only  time  that  this 
might  be  advamageous  is  if  your 
receiver's  AGC  (Automatic  Gain  Con- 
trot)  circuitry  is  somehow  lacking.  In 
some  r^eiver^,  more  front  end  gain  will 
improve  the  "AGC  action/'  that  is,  the 
ability  of  the  AGC  circuit  to  maintain  a 
"constant''  output  level  with  widely 
varying  input  signals.  Fve  run  into  this 
in  a  couple  of  specific  receivers.  It  may 
be  due  to  insufllcient  RF  gain,  IF  gain, 
or  a  problem  in  the  design  t>f  the  AGC 
circuit  itselt  but  whatever  the  reason, 
adding  a  preamp  can  be  a  "quick  lix"  for 
a  more  complex  design  problem. 

Selectivity 

Select Iv if}'  is  the  figure  used  to  indi- 
cate how  well  a  receiver  is  able  to  sepa- 
rate one  nearby  signal  (nearby  in 
frequency)  from  another.  It's  usually  de- 
tenu ined.  in  modern  sets,  by  I  he  band- 
width of  the  crvstal  filters  installed  in 
the  receiver's  IF  circuitry.  These  days 
they're  pretty  good.  On  SSB,  the  voltage 
gain  may  be  down  6dB  (a  factor  of  2:1)  i 


*1mprcjved"  selectivity  means  narrower 
frequency  resptinse  and  more  critical 
tuning,  so  they  may  not  sccin  to  be  im- 
prn\'ements  from  every  user*s  stand- 
point. Tighter  selectivity  will  cut  down 
on  interfering  signals,  without  question, 
btit  ihey  also  alter  the  '"naturalness"  of 
the  final  sound  to  some  degree — soine* 
linics  to  too  great  a  degree,  but  it's  a  per- 
sonal preference.  IF  shift— shifting  the 
received  signal  within  the  receivers  in- 
termediate frequency  passband — is  an- 
other,  often  less  drastic  way  to  cut  down 
on  interference.  To  my  ear  it's  not  as 
"limiting"  as  tighter  seleciiviiy  for  SSB 
reception.  It's  an  arguable  point.  Vm  not 
a  big  fan  of  reduced  selectivity  for  the 
voice  modes,  because  of  the  limitations 
on  inielligibility,  but  for  CW  and  Data, 
it's  often  a  "must"  on  our  crowded  HF 
ham  bands. 

Emissions  and  harmonies 

Spurious  emissions  and  harmonic 
cofuent  refers  to  the  number  and 
strength  of  harmonics  or  other  unin- 
tended (unwanted)  signals  cmanaiing 
from  a  individuafs  transmitter.  Most 
modem  transceivers  are  quite  good,  list- 
ing figures  of  more  than  40  to  50dB 
down  in  terms  of  harmonic  output.  It's  a 
power  ratio,  by  the  way,  so  -40dB  is 
10,000  times  dow^n:  -50dR  would  be 
100,000  times  down  fi^om  the  rated  out- 
put power  in  watts.  Thai  translates  into 
.01  watt  (10  milliwatts)  to  ,001  watt  (1 
milliwatt)  of  harmonic  output  for  a  100 
watt  traiisceiven  They  have  to  be  that 
good  to  pass  FCC  guidelines  for  sale  in 
this  country,  but  there  are  things  that  a 
ham  can  inadveriently  do  to  ^degrade" 


the  manufacturer's  attempts  lo  Iceep 
these  unwanted  products  as  low^  as 
possible. 

Keep  in  mind  that  anything  added  to 
the  transmission  line  after  the  basic 
tran.smitter  or  transceiver — such  as  an 
SWR  l^ridge  or  a  linear  amplifier — can 
dciirade  those  figures.  SWR  bridges 
have  diodes  thai  can  sometimes  create 
harmonics  that  weren  t  there  before,  and 
amphfiers  ean  run  nonlinear  if 
overdriven  to  varying  degrees.  Need 
something  to  keep  you  awake  nights? 
Fven  rusty  crossover  points  in  a  chain* 
link  fence,  in  the  near- fie  Id  pattern  of 
your  antenna,  can  generate  harmonics  by 
iron  oxide  diode  action,  and  thev  can  be 
picked  up  by  nearby  receivers  tuned  to 
other  frequencies!  It  is  incumbent  upon 
the  licensed  operator  to  correct  or  mini- 
mize unwanted  emissions,  regardless  of 
origin. 

Spuriotis  t^sponse 

Spurious  response  is  the  measure  of  a 
receiver's  ability  to  handle  a  strong  local 
signal  and  to  not  generalc  unwanted 
byproducts  as  a  result  of  that  exception- 
ally strong  signal.  Take  another  look  at 
the  discussion  on  receiver  overloading 
under  the  topic  of  sensitivity  above. 
There  are  inherent  design  approaches 
that  a  receiver  manufacturer  can  take — 
including  the  choice  of  components  in 
the  first  stages  (the  RF  amp  and  mixer 
stages)  of  the  receiver — to  minimize  this 
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Specifications 


General 

Rk  Frequency  mnge:   TOO  kHz -30  MHz 

Tit  Jnequeftcy  fanges:  !60  -1  Om  aniaTeur  bands  oriJy 

Fr^:}=  Siab^fEfy:  <  ±  10  ppm  {-10  -  +50^C) 

<  ±  2  0  ppm  (0^  -  i-SOX)  wfrcxo-4 

<  ±  0.5  ppm  (0°  -  +50'C)  wrrcxo-6 

'  Freq.  Accuracy:  <  ±  7  ppm  (except  FM,  <  +  500  Hz) 
W^TCXO-4;  <  12  ppm  (FM  <  ±  460  Hz) 
w/rCXO-6  <  ±  0.5  ppn  (FM  <  ±  500  Hz) 

Operaiing  temperature  Range:('10°-+50^) 

Emssion  moctes;  LSB.  USB.  CW,  FSK*  AM.  FM 

Freaueficy  steps:    O.^S  1^5/2.5^5.^10  H?  for  SSB, 
CW.  Rmr  &  Packet,  lOO  Hz  for  AM  and  FM 

Antef^na  impedance:  50Q  unbalanced 
Power  consumption; 


Inpm        ,  Rx^nosignal)!     H]C(«lgnai} 


1 


W>|  fc  <         Til 


1«)-1£SVAC 


ZDD-240  VAC 


taavoc 


7QVA 


§OVA 


2.4  A 


eovA 


SdVA 


2^8  A 


TuflOOW) 


550  VA 


600  VA 


19A 


Si*pp*y  vottage:  100-125. 200-234  VAC,  50^^  Hi 
OSmenSiOfis  (WHD):  410  x  135  x  347  fmn 
M^  (aporcut):  15  kg.  (33  lbs) 
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tendency,  IF  rejection  and  image  ratio 
are  included  under  ihis  gcncnil  heading, 
thoLigh  they  may  be  stated  separately, 
and  good  figures  (in  voltage  term^)  are 
-70dB  or  belter,  which  is  in  ihe  order  of 
a  3000:1  reduction,  voltage-wise. 

Other  para  111  etei^ 

Squelch  sensitivity  used  to  be  gener- 
ally thought  of  in  lerms  of  FM  receivers 
only,  but  many  SSB/CW  receivers  today 
also     have    squelch     capabilities.     In 


minus  2()0Hz  over  a  30-minute  period 

and  plus  or  minus  30H/-  there:! fter  arc 
common  figures.  The  less  drill,  obvi- 
ously, the  better,  but  you  must  reasonably 
expect  some.  Individual  transceivers  of  a 
particular  model  number  may  be  stighliy 
belter  or  worse;  the  manufacturer  pub- 
lishes averages.  Keeping  the  transceiver 
cool  with  adequate  air  circulation  helps 
a  great  dcaK  Power  supply  regulation 
can  also  be  a  factor,  when  using  an  ex- 
ternal power  supply,  but  today's  voltage 
regulators  arc  excellent  as  long  as  the 


^^The  human  factor  counts — some  mikes  sound  very  different 

depending  on  who  ^s  speaking: 


99 


general,  squelch  sensiln  ii>  refers  to  the 
minimum  signal  required  to  ''open"  the 
receiver's  squelch  circuit,  allowing  the 
operator  to  hear  a  call  from  another  sta- 
ti.on.  The  setting  of  the  squelch  control 
itself,  of  course,  will  also  affect  the  uUi- 
maie  sensitivity  of  the  receiver  to  "open 
up"  upon  the  presence  of  a  valid  signal, 
but  the  absolute  minimuni  signal  needed 
is  a  factor  that's  built  into  the  receiver's 
capabilities.  Many  show  figures  of 
.25iiV  (1/4  of  a  microvolt)  or  less,  which 
is  quite  sensitive. 

Carrier  suppression  refers  to  how  far 
down  the  unwanted  carrier,  in  single- 
sideband,  is  from  the  carrier  in,  say,  the 
CW  key-down  position.  Getting  rid  of  as 
much  of  the  carrier  as  possible  is  tlie 
idea,  since  the  carrier  contributes  noth- 
ing to  an  SSB  signal,  other  than  perhaps 
jDore  QRM  if  it's  too  high.  T^xlay's  bal- 
anced modulators  easily  cut  the  carrier 
down  to  -40dB  tir  more,  a  factor  of 
10,000:1  or  better.  That^s  still  .01  watt 
(10  milliwLUis)  of  carrier  for  a  100  watt 
transceiver,  which  explains  why  youll 
often  hear  some  carrier  from  a  nearby 
station. 

Unwanted  sideband  suppression  is 
pretty  much  a  factor  of  the  selectivity  of 
the  fixed  crystal  filter  used  to  filter  out 
the  unwanted  sideband  in  an  SSB  signal. 
It's  done  at  a  low  power  stage  and  gener- 
ally runs  better  than  -40dB,  about  the 
same  as  the  carrier  suppression.  And  For 
the  same  reason  as  good  carrier  suppres- 
sion is  importanl,  good  sideband  sup- 
pression lowers  unnecessary  QRM  on 
the  bands. 

Frequency  siabUily  is  generally  very 
good  today,  compared  with  the  Tube 
Era,  but  it  still  varies  from  one  trans- 
ceiver model  to  another.  Within  plus  or 

72  73  Amateur  Radio  Today  •  June  1996 


supply  isn't  overloaded.  Battery  opera- 
tion, without  the  bene  lit  of  recharging 
the  battery,  may  be  one  area  where  fre- 
quency stability  can  suffer,  even  today. 
You  can  reach  a  point  where  the  regula- 
tors in  the  transceiver  no  longer  have 
enough  "head-roonV*  voltage  to  work 
with — I' ve  heard  it  a  few  times  from  sta- 
tions running  from  emergency  battery 
power  only. 

Microphone  input  sensitivity  and  im- 
pedance are  two  specifications  that  are 
sometimes  glossed  oven  but  they  can  be 
important  if  you're  not  using  the  micro- 
phone made  to  match  a  specific  u^ns- 
ceiver.  Here's  why:  Amateur  transceivers 
can  vary  a  fair  amuunl  in  their  audio  input 
impedances.  Back  in  the  all -tube  era,  ham 
transmitters  had  "high  impedance"  mike 
inputs— 1 00k  to  1  megohm.  The  switch 
to  solid-state  transceivers  saw  mike  in- 
puts in  the  "^medium  impedance"  (2k  to 
10k  ohm)  and  "low  impedance'"  (500  to 
2k  ohm)  ranges;  most  fall  into  the  *1ow 
impedance''  spread  these  days.  Trans- 
ceivers also  vary  in  Uieir  input  audio 
sensitivity,  from  -SOdBm  to  perhaps  as 
high  as  -20dBm  (dBm  is  a  standard  of  I 
niilliwait  into  600  ohms).  Of  course,  the 
mike  plug,  its  wiring,  and  whether  the 
audio  "ground''  and  PTT  "ground"  are 
the  same  point  within  the  transceiver's 
inieixial  circuitry  will  vary  from  manu- 
facturer to  manufacturer 

Often,  the  choice  of  microphone  can 
make  a  substantial  difference.  It  depends 
upon  the  frequency  response  of  the  mike 
itself,  the  intcrnally-detcnnined  audio 
frequency  response  of  the  transceiver 
and  the  individual  voice  characteristics 
of  a  particular  operator.  How  the  opera- 
tor handles  the  mike  (mouth-to-mikc 
distance  and  the  strength  of  his  voice) 


f 


are  also  factors;  some  mikes  sound  quite 

different  when  '^close-talked"  All  of  the 
other  specifications  we've  mentioned 
are  moot  if  the  person  on  the  mike  can't 
be  heard  at  the  other  end  of  the  circuit ! 

If  you  intend  to  use  an  existing  mike 
with  a  new  transceiver,  it's  best  to  check 
the  specs  of  the  new  radio  against  those 
of  the  existing  mike  to  be  sure  that 
they're  compatible  from  an  output  level 
and  impedance  standpoint.  An  exact  im- 
pedance match  isn'l  necessary,  since 
most  transceivers  have  a  microphone 
gain  control  to  compensate  tor  inequali- 
ties in  the  various  mike  outputs  and  hu- 
man voice- loudness  differences,  but 
youll  need  to  be  in  the  right  ballpark. 
It's  also  important  to  have  the  correct 
DC  voltage  available  at  the  mike  con- 
nector for  driving  an  electrct  mike's 
built-in  FET  preamp,  if  that*s  the  type  of 
mike  you  intend  to  use. 

Audio  power  output  and  impedance 
indicates  the  amuunl  of  audio  driving 
power  that  can  be  expected  to  be  devel- 
oped into  a  particular  speaker  load  im- 
pedance without  developing  more  than  a 
certain  percentage  of  distortion.  A  typi- 
cal figure  for  an  HF  transceiver  would 
be  I  to  1-1/2  watts,  at  10%  or  less  distor- 
tion, into  a  4-ohm  speaker.  That  will  fill 
your  shack  with  more  20  meter  chatter 
than  you  II  probably  tolerate  for  very 
long!  Hand-held  transceivers  will  put 
out  t)nly  a  half  watt  or  so  of  audio  at 
10*??'  distortion,  but  it's  enough  to  make 
the  small  intemal  speaker  in  an  HT  be- 
gin lo  rattle.  Audio  piiwen  output  power, 
and  impedance  arc  more  important  if 
you  intend  to  run  extension  speakers  to 
other  locations^  or  if  you're  using  a  rela- 
tively inefficient  cxicmal  speaker  that 
may  require  more  driving  power. 

Filial  power  is  something  that 
shouldn't  be  confusing,  but  often  is.  In 
HF  transceivers,  it\s  usually  given  in 
PEP  (Peak  Envelope  Power),  input 
power  in  watts  for  SSB.  and  DC  input 
power  in  watts  for  CVV,  FM  and  *\M. 
Some  VHF/UHF  transceivers  have  cho- 
sen to  state  the  output  wauage  instead 
In  cases  where  the  RF  power  is  stated  in 
input  terms,  the  output  to  your  antenna 
(or  linear  amp)  will  generally  be  only  50 
to  60%  of  that  input  figure;  that's  the 
conversion  loss  experienced  between 
input  DC  power  and  output  ItH  power  A 
transceiver  that  quotes  200  watts 
DC-CW  key-down  power  input  will  ac- 
tually read  about  100  to  120  watts  on  a 
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WATTACwE 

VOLTAGE 

+100dB  =  10,000,000,000 

+100dB  =  100,000:1 

+90dB  =  1.000.000.000:1  (1  billion  to  1) 

+90dB- 31,700:1 

+80dB=  100,000,000:1                               ' 

+80dB=  10,000:1 

+70dB=  10.000,000:1 

+70dB  -  3. 1 70: 1 

+60dB  =  l,000,CKX):l  (1  million  to  1) 

+60dB  =  1 ,000: 1 

+50dB  =  100,000:1 

+50dB  =  317:1 

+40dB=  10,000:1 

+40dB  =  100:1 

+30dB  -  1,000:1  (1  thousand  to  1) 

+30dB  =31.7:1 

+20dB  =  100:1 

+20dB  =10:1 

+10dB  =  10:1 

+10dB  =3.17:1 

OdB  =  1:1 

OdB  =  1:1 

Table  1.  This  chart  nughi  be  a  handy  thing  to 
need  lo  know. 

wmtmeter  connected  directly  to  iti>  output, 
when  the  transceiver  is  connected  lo  iis 
proper  temiioating  impedance  (usually  50 
ohms).  The  FM  and  AM  outputs  are  often 
considerably  less.  By  the  way,  ihe  FCC 
considers  you  responsible  for  knowing 
your  output  PEP  (Peak  &i\clope 
Power)»if  you're  operating  anywhere 
neiu"  the  legal  limit — and  the  legal  liinil  is 
just  200  watts  PEP  on  certain  bands  and 
suhbands.  Peak  Envelope  Power  output  is 
different  (greater)  than  CW  key-down 
power  OLiipul;  it  must  be  measured  be- 
cause of  differences  in  individual  voices, 
speech  circuits,  speech  processors,  micro* 
phones,  etc.  Take  a  look  at  a  recent  copy  of 
the  PCC  Rule  Book  for  the  entire  story. 
Peak  Envelope  Power  must  be  read  with  a 
scope  or  a  PEP  meler.  The  average  w  att- 
meter  may  not  be  fast  enough  to  catch  ttie 
peaks  in  the  RF  envelope. 

Power  requirements  will  either  be 
quoted  in  tcmis  of  120  volts  or  240  \cJts 
AC,  at  so  many  watts,  in  the  case  of  a 
iransceiver  with  a  built-in  AC  power  sup- 
ply»  For  transceivers  intended  to  work 
fipom  "12  volts  DC,"  the  normal  CW  key- 
down  amperage  will  be  given  for  the  tmns- 
mil  mode  and  ihc  "normal  listenini!  level* 
current  for  the  receive  mode.  Make  sure 
ihai  the  12  volt  power  supply  (if  one  is 
used)*  its  wiring,  fus^,  and  any  connectors 
in  the  circuit  will  >tifely  cany^  the  expected 
maximum  current  drain. 

Here's  another  pt\int  lo  keep  in  mind: 
The  commonly  used  term  "12  volts  DC" 
probably  means  13.8  voUs  DC.  Why? 
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keep  nearby  J  Of  the  nurfiencal  ratios  you  7/ 

Because  13.8  volts  is  what  a  fully 
charged  lead-acid  (automobile)  battery 
can  be  expected  to  deliver.  During 
charging,  that  fieure  mav  rise  to  14.4 
volts.  It's  important  because  if  thai  is 
the  voltage  level  that  the  manufacturer 
uses  in  his  specifications,  then  your 
fixed-station,  low- voltage,  high-cur- 
rent power  supply  should  also  deliver 
that  13.8  volt  figure,  Some  transceiv- 
ers won't  regulate  properly  internally 
with  much  less  in  the  way  of  terminal 
voltage.  Try  to  measure  the  transceiver's 
input  low-voltage  right  at  the  rear  apron 
power  connector  under  full  CW  key- 
down  load,  to  give  you  a  belter  idea  of 
the  true  DC  vokage       input. 

Et  cetera 

Most  of  the  other  sp^s  listed  in  the 
literature  are  more  or  less  obvious,  trans- 
mit/receive frequency  range,  antenna 
impedance,  modulation  lype/s,  number 
of  IF  convcTbiiuns  and  the  IF  frequencies 
used,  etc.  They  rarely  require  much 
translation.  Most  of  us  get  hung  up  on 
the  decibel  business,  so  I've  concen- 
trated on  those  specifications  more,  with 
others  that  I  felt  were  of  importance 
added  to  the  discussion. 

Slime  additional  thoughts 

It's  possible  that  some  of  the  most 
important  specifications  aren't  even 
given  ...at  least  those  that  I  feel  are  pretty 

important,    Td    like   to    see   a    typical 


frequency  r^p^se  curve  for  the 
transmitter's  audio  section,  so  that  Til 

know  where  to  stan  if  I  receive  reports 
dio  sounds  "tinny"  or  too  "bassy"  On 
the  same  topic.  Td  like  to  see  a  response 
curve  for  the  receiver's  audio  circuits, 
Tve  heard  of  receivers  thai  can  cause 
operator  fatigue,  over  a  long  operating 
period,  .simply  because  their  receiver  au- 
dio chain  wasn't  designed  for  overall  Us- 
tener  ctnnfort.  I  would  also  like  to  see  a 
figure  on  the  minimum  DC  input  voltage 
that's  allowable  into  a  transceiver,  when 
the  internal  voltage  regulators  begin  to 
lose  control  as  discussed  under  the 
power  requirements  section  above.  More 
information  on  AGC  attack  times  and  re- 
covery rates  would  also  be  helpful — these 
arc  usuall)  only  apparent  after  operating  a 
transceiver  for  a  while.  Smoothness  of  tun- 
ing and  cJcccssibiUty  of  often-used  controls 
are  also  important  features.  The  "logic" 
of  htiw  memories  are  stored  and  retrieved 
can  make  operating  any  particular  trans- 
cci%^er  either  a  pleasure  or  a  chore  (there 
are  those  of  us  who  still  like  a  button  that 
does  just  one  thing,  and  is  clearly  marked 
as  lo  what  that  one  thing  is), 

Admittediv,  some  of  these  are  'Tiu- 
man-engineering"  issues^  which  are  of- 
ten difficult  to  phrase  for  data  sheets,  but 
they're  issues  that  can  make  or  break  a 
particular  model's  acceptability  in 
the  **real- world"  marketplace.  Rest  as- 
sured that  the  manufacturer  will  inevita- 
bly promote  the  best  features  and  avoid 
those  that  might  prove  to  be  embarrass- 
ing: I  suppose  that's  only  natural. 

Phrases  like  Auto  Correlation  and 
Adaptive  Digital  Filtering  are  jtisi  now 
beginning  to  appear  in  advertising  litera- 
ture, but  be  prepared  for  an  onslaught  of 
new  mulii -initialed  acronyms... then  tr>^ 
to  understand  what  they're  really  saying- 
The  smoke  hasn't  begun  ia  clear  yet,  but 
I  hope  that  the  various  transceiver  manu- 
facturers can  get  together  on  what  to  call 
things  and  on  what  are  the  issues  impor- 
tant to  the  rest  of  us  out  here.  Until  then, 
the  Decimation  Aliasing  and  Correlation 
Products  will  keep  us  Quantizing  the 
transceiver  ads!  Rough  translation: 
We'll  keep  trying  to  wade  through 
the  number  of  confusing  ads  and  repeti- 
tive word-speak,  to  a  finite  number  of 
specifications  having  some  degree  of 
precision  in  their  common  usage. 

to  the  meantime,  remember  that  any- 
time yoiiVe  reading  specs,  try  to  determine 
whellier  the  writer  is  talking  in  terms  of 


voltage  (iwo  timeii  increase  =  6dB)  or 
wattage  (two  times  increase  =  3dB)...il 
can  make  a  world  of  difference  in  what 
the  real  specification  means.  It  isn't  al- 
ways easy  lo  determine,  nor  is  the  ref- 
erence dB  that  the  writer  might  be 
using  always  the  accepted  standard, 
but  most  specs  are  referenced  against: 
I  milliwatt  into  600  ohms  for  wattage 
(called  a  dBm)  and  773  millivolts  into 
600  ohms  for  voltage  (called  a  dBV). 
For  true  dB  gain  compfuisons,  the  in* 


f 


put  and  oo^ut  impedances  must  also 
be  equal. 

Sec  the  sidebar  chart  fi>r  decibel  (dB)  ratios 
from  zero  dB  to  lOOdB  for  both  wattage  and 
voltage.  Notice  the  logarithmic  rise  in  both, 
but  differing  for  wattage  and  voltage. 

The  same  ratios  apply  in  the  negative  di- 
rection when  calculating  dB  below  zen).  As 
an  example:  a  H^OdB  increase  in  wattage 
would  be  a  1  million  to  1  increase,  a  - 
60dB  decrease  in  voltage  would  be  a 
1,(XX)  to  1  decrease. 
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FYl:  Please  send  73  your  filled-out  Feedback  card..* 73  Magazine  val- 
ues your  input.,. {plus  there's  a  drawing  from  the  cards  received  for  a 
free  subscription  too.)  Tnx.  Last  month's  winner;  Phil  Licwinko  of  PA. 


IHSURJUICE 
Cmnpiitef  &  Radio  Equipment 

HAMSURE  coverage  foftows  your 
equipment  wherever  you  take  it  Thefl 
Uom  vehicles,  eafthquake,  water  damage 
and  all  other  hazards  includmg  surges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
Lo  w  Premium  Low  Deduc  tibfe 

HAMSURE 

7t01  Lagun*  Lan* 
Oriand  Park,  IL   «04B2 

afKI«'9B&-77fl2  AiTftlins 
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Radio  Bookshop  ■  Radio  Booksliop 


UE220  The  Easy  Wire  Antenna 
Handbook  by  Dave  Ingram  K4TWJ. 
All  of  the  needed  difnensions  for  a  full 
range  of  easy  lo  build  and  erect  ''sky 
wires."  $9.95 


4>^ 

§«ajs 

O  4|    0WGP87O34  AU  About  Cubical  Quad 

^         ^0  Antennas  by  Wiltiam  Orr  and  Stuart 
Cily  A    Cowan  "The  Classic"  on  Quad  design, 

theory,  construction »  operation.  New 
feed  and  malctiing  systems.  New  data. 
$U.95 

TAB  3270P  Practical  Antenna 
Handbook-2nd  edition  by  Jos,  Cau, 
This  560- page  book  is  a  treasure. 
Starts  with  fundamentals,  explains 
propagation  of  all  kinds,  and  provides 
a  ton  of  easy  antenna  projects.  $26,95 
AR4734  ARAL  Antenna  Book.  Best 
and  most  highly  regarded  info  on 
antenna  fundamentals,  transmission 
lines,  design,  and  construction  of  wire 
antennas,  $30.00 

WGP87 1 07     AU     About     Vertical 
Antennas        by        William        Orr. 
Comprehensive  coverage  of  amateur 
communications.  $1  L95 
WGP87042  Beam         Antenna 

Handbook  by  William  Orr  and  Stuart 
Cowan,  Everything  you  need  to  know 
about  beam  design,  construction,  and 
operation.  $11,95 

WGP87077  Simple,  Low-Cost  Wire 
Antennas  For  Radio  Amateurs  by 
Wiilliam  Orr  and  Stuart  Cowan.  Low- 
cost,  multi-band  antennas;  inexpensive 
beams,  'Invisible"  antennas  for  haras 
tough"  locations.  $1L95 


m 


AR4661      ARRL's     Antennas      & 
Techniques   for   Low-Band    DXing 

can  Ije  your  ticket  to  low-band  success. 

$20.00 


Books  fbrBeg^mets 


TAfi43S4  BegMer's  Handbook  of 
Amateor  Radio  by  Clay  Lasicr 
W5ZPV  395  pages.  Woruierliil  book 
for  newcomers.  It  is  basic  and  well 
illustraled  Even  if  you  have  all  the 
other  ham  handbooks,  you'll  still  fuKJ 
this  one  useful.  $22.00 
W5GWNV  NoCode  Video, 
Manual,  Fait  97  Riiks  by  Gordon 
West  Learn  how  to  l)e  a  ham  nidio 
opemior  $29.95 


Radio  Bookshop 


W5G^^^^C  Tfechnidan  Class 
Lkeme  Manual:  Ne^  No-Code- 
by  Oordnn  West  This  book  covers 
everyiliiTig  you  need  lo  become  a 
Technician  Class  Ham.  Every 
quesiion  and  answer  on  the 
examinaUon  i^  found  in  Lbis  one 
book.  PCC  fbnn  610  appHcatkia 
$9.95 


CAT-300  Repeater  Controller  [ 

AUeniion  Repealer  Owners 

Finaiiy  a  repeater  controller  with  a  TI  voice  synthesiser  ondjidl 

feature  autopatch  incredibly  priced  ai  $299 M^ 


Feaiures  Include: 

y  Voice  SynilwMzer 

y  (412}  Word  Vocabidary 

^  Twelve  Voice  Messages 

9/"TwQ  Voice  Ideniifters 

^  CVf  Identifier 

^ Full  Feature  Autopatch 

^  User  Speed  Dials 

w^ Emergency  Speed  Dials 

t^ Reverse  Autopatch 

yDTMF  Ke\  Pad  Test 

t^DTMF  Repeater  Access 

y  DTMF  Repeater  Muting 

^  (56)  Comrol  Functions 

i/  Remote  Control  Switches 

^Hardware  Logic  Inputs 

t^DVR  Controller  Ready 


^Female  Voice  &  Sound  Effects 
y^ Programmable  Courtesy  Tones 
^Programmable  Codes  and  Timers 


Wr^  or  Call  for  o  brochure  describing  the  CAT-300  CantroHer, 
including  schematic  ^  V€fice  \wrd  Ujt,  and  control  Junctions. 

CAT'300  Controller  Board  $299,00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

463  J  NM  3 1  St  Avenue.  Suite  J42 

Fort  Lauderdale,  Florida  33309 

Phone  (305)  978-6171-  Fax  (407)  488-2894 

http://www.  catauto.  com 
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Number  76  an  your  F^edt^ck  carti 


Special  euents 

Listings  are  free  of  charge  as  space  permits, Piease  send  us  your 
Special  Events  two  months  in  advance  of  the  issue  you  want  it  to 
app&ar  In  .For  example,  if  you  want  it  to  appear  in  the  Aprii  issue,  we 
should  receive  it  by  January  31.  Provide  a  clear,  concise  summary  of 
the  essentlai  d&taifs  about  your  special  event 


MAY  26 

WEST  FRIENDSHIP,  MO  The 
Maryland  FM  Assn.  will  hold  iheir 
Hamfesl  at  Howard  County 
Faifgrounds.  Talk-in  on  146*76^ 
224.76,  and  444,00.  Contact  l^eivin 
Seyte  WA3KZR.  15809  Pointer 
Ridge  Dr,  Bowie  MD  20716,  Tei. 

(301)  249-6147. 

MAY  31«  JUN  1-2 

ROCHESTER.  NY  The  Rochester 
Hamfest  and  Computer  Show, 
combined  with  the  New  York  State 
Atlantic  DivyARHL  Convention,  will 
be  held  at  Monroe  County 
Fairgrounds,  Route  15A.  Schedule: 
Fil..  May  31st:  6  AM  Outdoor  Ffea 
Market.  6:30  PM:  Annual  Banquet 
Sat,  Jun.  1st:  8:30  AM-5:30  PM: 
Exhibit  HaJI  Open.  Sun,,  Jun.  2nd: 
8:30  AM'1:30  PM:  Exhibit  Hall 
Open.  1  PM:  Grand  Award.  The 
outdoor  Flea  Market  runs 
continuously  all  weekend. 
Accommodations  at  the  Rochester 
Marriott  Thruway  Inn,  P.O.  Box 
20551,  Rochester  NY  14602;  TeL 
(716)  359-1800.  You  MUST  tell 
them  you  are  with  the  Rochester 
Hamfest,  For  accommodations  at 
other  hotels,  airline  tickets,  car 
rentals,  call  the  Hamfest  official 
travel  agency,  Gallery  of  Travel, 
(800)  724-2046  or  (716)  427-0920, 
There  is  no  charge  for  the  agency 
services.  Talk-in  Rptt:  146.28^.88, 
Contact  during  business  hours, 
(716)  424^7184,  For  ticket  info,  call 
{716)  67U4430  before  9 
P  M  .  i  n  t  e  r  n  e  t  :  h  t  i  p  :  // 
www.vivanet.com/-rochfst/ht/ 
m  a  i  n  9  $  ,  h  t  m  i .  E  m  a  i  ( : 
rochfst^vivanet.com. 

MU  1 

FRIENDSHIP,  Wl     A  Spring 

Hamfest  will  be  hosted  by  the 
Adams  County  ARC,  6  AM-2  PM  at 
Adams  County  Fairgrounds.  Setup 
is  at  7  AM.  VE  Exams.  Tailgate 
selling  area  available.  For  details, 
contact  Adams  County  ARC,  PO.  i 
Box  232,  Fnendship  Wt  53934.  TeL 
(608)  564^7887;  Packet:  N9TD- 1  on 
145.03.  Talk-in  on  145.29  Adams 
Rptr.  I 
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LOVELAND,  CO  The  Northern 
Colorado  ARC  wiit  sponsor  ^NC ARC 
Superfest"  at  the  Larimer  County 
Fairgrounds,  700  S.  Railroad.  8 
AM^PM.  Talk-in  on  144.515/.115 
PL  100;  or  146.25/85.  For  VE  Exam 
and  table  info,  call  Jeanene  Gage 
N0YHY,  (303)  351-7327.  For 
general  info,  call  fi^ichael Robinson 
AADUB  at  (970)  282-1167, 

SPRINGFfELD,  IL  A  Hamfest 
sponsored  by  Sangamon  Valley  RC 
will  be  held  at  Illinois  State 
Fairgrounds.  4-H  building,  6  AM-1 
PM.  FLEA  Mari(el.  VE  Exams  at  9 
AM.Talk'in  on  147.315. 224,68,  and 
444.75  (all  103.5  Hz  tone).  Contact 
Don  Pitchford  WD9EBK  RR^1  Box 
104,  Springfield  IL  62707.  TeL  (21 7) 
789-4519. 

TEANECK,  NJ  The  Bergen  ABA 
wilt  hold  its  annua!  Spring  Hamfest 
at  Fairleigh  Dickinson  Univ.  Flea 
Market,  reservations  required  for 
power.  The  VE  Exams  contacl  fs 
Bob  Neukomm,  (20t)  427-3568 
before  10  PM.  Hamfesl  contact  is 
Jim  Joyce,  (201)  664-6727. 

JUN  2 

CHELSEA,  Ml  The  Chelsea  ARC, 
Inc.  will  hold  their  19th  annual 
Hamfest/Swap  N  Swap  at  Chelsea 
Fairgrounds,  starting  at  8  AM.  Setup 
is  at  6  AM.  Talk-in  on  146.980  Club 
Rplr.  No  VE  Exams.  For  more  info, 
contact  Alan  Rabbins,  3800  Hooker 
Rd.,  Pinckney  Ml  48169.  Tel  (313) 
878-0363. 

CONTOOCOOK,     NH  The 

Contoocook  Valley  RC  will  hold  a 
Flea  Market  starting  at  8  AM.  Exit  7 
off  1-89,  1 4  mL  NW  of  Concond.Talk- 
m  on  146.895(-)  or  146.94(-).  and 
146.52  simplex.  For  details,  call 
John  Moore  N1F0J,  (603)  746- 
4817:  or  Packet  BBS:  WA1ALM  @ 
WA 1  WOK. 

CORAOPOLIS,  PA  The  42nd 
annual  Breezeshooters  Hamfest 
and  Computer  Show  will  be  held  at 
the  Butler  Farm  Show  Grounds.  8 
AM^  PM.  Table  selection  is  on  a 
frrst-come^irst-served  basis,  so 
apply  tcMJay.  Contact  George  Artnak 
N3FXW,  3350  Appet  fltf.,  Bethet 
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Park  PA  15102.  TeL  (412)  354- 

5593.  indoor  tables  must  be 
reserved  before  May  20th.  Produci 
demos  by  ICOM  America.  Mobile 
check-in  until  2  PM:  28,495  and 
146.520  MHz. Talk-in  on  1 47.96/.36 
W3UDX  Rptr.,  courtesy  the  Butler 
County  ARA. 

FENTON,  Ml  A  Hamf est/Computer 
Fair  will  be  held  by  the  Fenton  Area 
ARA,  8  AM-2  PM.  al  Ben  Sherman 
M.S..  14470  N.  Holly  Rd.,  Holly  ML 
Sat.  night  setup. Talk-in  on  146,78(- 
).  Reg,  for  VE  Exams  at  9:30  AM; 
sessions  start  at  10  AM.  Contacl 
Marty  WDBRCi  at  (310)  634-9828; 
FAX  (810)  634-0866.  Mailing 
address  is  F.A.A.R.A.  Hamfest 
Committee,  RO  Box  46,  Fentor^  Ml 
48430. 

MAf*J ASSAS.  VA  The  Die  Virginia 
Hams  ARC,  Inc.  will  hold  the 
"Manassas  Hamfest  Amateur  Radio 
and  Computer  Show"  at  Prince 
William  County  Fairgrounds,  1/2  mi, 
south  of  Manassas,  on  Rie-  234, 
Tailgate  setup  2  PM  till  11  PM  on 
Sal  Food  venders  must  obtain  prior 
written  approval  from  the  Hamfest 
Chairman.  Dealers,  call  Joe  K4FPT, 
(703)  368-5424.  For  general  info, 
call  Mary  Lu  KB4EFP,  (703)  369- 

2877 
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BYRON  CENTER,  Ml  The  annual 
iRA  Hamfestival  will  be  held  at  the 
Hudsonville  Fairgrounds  near 
Grand  Rapids  Ml.  Doors  open  at  S 
AM;  setup  is  June  7th  after  8  PM,  or 
after  6  AM  on  the  Sth.  Overnight 
camping  available.  VE  Exams.  Book 
reservations  early  if  you  are 
interested  in  indoor  table  space. 
Contact  Tom  HAdYSM,  or  Kathy 
KB8KZK  at  (616)  698-6627.  or  write 
the  IRA,  562  92nd  St.  SE,  Byron 
Center  Mi  49315.  Talk-in  on  147.16 
link  Rptr.  system. 

KITCHENER,  ONTARIO,  CANADA 
The  22nd  annual  Central  Ontario  AR 
Fleamarket  will  be  held  at  Bingeman 
Park.  This  event  will  be  joinlly 
sponsored  by  Guelph  ARC  and 
Kitchener-Walerfoo  ARC.  Inc,  Talk- 
in  on  146.97{-),  or  145.21  {-). 
Contact  Ted  Eaton  VE3GJE, 
102-21  Woodlawn  Rd.  E.,  Guetph 
OnL,  Canada  N1H  1G6.  TeL  (519) 
823-1 027;Packet:  VE3GJE@ 
VA3HWP^SWON.ON.CA.NA. 
internet:eeaton  @  sentex.net 

RIVEROALE,NJ  The  annual  North 
Jersey  Hamfest,  sponsored  by  SpJrl 
Rock'West  Morris  Radio  Clubs,  will 
be  held  at  the  NJ  Nat'L  Guard 
Armory  on  Newark  Pompton  Tpk. 


(Rte.  23). Talk-in  on  146.985/' 385  or 
223.860/222.260  PL  136.50. 
Contact  Bernie  WB2Y0K,  FAX/ 
Voice  (201)  5B4-5399  any  time:  or 
75503,3221  ^COMPUSERVE  COM. 

WINSTON-SALEM,  NC  The 
Forsyth  ARC  will  host  the  Winston- 
Salem  Hamfest^  Computer  and 
Electronics  Fair  at  the  Dixie  Classic 
Fairgrounds  beginning  at  8  AM  Free 
camping  FrL  night.  RV  hook  ups 
available  for  a  nominal  fee  Open 
and  covered  tailgating.  Dealer 
tables.  Flea  Market  tables.  ARRL  VE 
Exams.  Talk*in  will  be  on  the 
I4a64(-)  Rptr.  Visit  our  website  at 
http://www.rbdc.com/-'kq4io/ 
farc.htm.  Contact  Forsyth  ARC,  Inc., 
RO.  Box  1 1361,  Winston-Salem  NC 
27116.  Tel.  (910)  7237388.  FAX: 
(910)  765  6656. 

JUN  S-9 

ATLANTA,  GA  The  1996  Atlanta 
Hamfestival  and  ARRL  Georgia 
State  Convention  will  be  held  at  City 
Hall  East  -  Exhibition  Center,  675 
Ponce  de  Leon  Ave.  (across  from 
Crackers'  Ponce  de  Leon  Park). 
Talk-in:  W4D0C  on  2  meters  at 
146.82.  An  Atlanta  Police  officer  will 
provide  on*site  security  for  the 
nights  of  June  7th  and  Sth.  Flea 
Market:  Ham  Gear.  Computers, 
Electronics.  Software,  Parts,  etc.  VE 
Exams.  Ladies  Activities,  and  much 
more.  For  more  details,  see  our 
display  advertisement  In  this  issue. 
Show  hours:  Sat.  9  AM^  PM;  Sun. 
9  AM-3  PM,  Contact  Hamfest 
Chairman,  Marty  AA4RM.  (404) 
814-9304.  For  Commercial  Booths. 
call  Bill  W4LFC  at  (770)  493-8436, 
You  can  find  Hamfest  info  on  the 
BBS  at  (770)  850-0546.  Internet 

address:  marty@aa4nti.radio.org. 

JUN  9 

COVINGTON,  KY  The  Northern 
Kentucky  ARC  will  hold  '^Ham*0- 
Rama  *96'"  at  the  Erlanger  Lions' 
Park.  Indoor  exhibit  area.  Outside 
Flea  Market  with  setup  at  6  AM, 
GeneiBl  admission  begins  at  8  AM. 
Provide  your  own  tables.  Contacl 
NBJMV,  c/Q  NKARQ  P.O.  Box  1062, 
Covin0on  KY  41012;  or  call  (513) 
797-7252  eves.  Talk -in  on 
147.255(+)  or  147.375(+)  Rplrs. 

GRANITE  CITY,  IL  The  Egyptian 
Radio  Club  annual  Egyptian  Fest' 
Hamfest,  Computer  Fair  and  Flea 
Market  will  be  held  at  the  Granite 
City  Campus  of  Bellevirie  Area 
College.  1/2  mile  south  of  1-270  on 
Maryville  Rd..  8  AM-t  PM.  VE 
Exams.  Indoor  Dealer  and  Exhibit 
area.  Talk-in  on  146.79.  Contacl 


Egyptian  Radio  Ctub.  RO.  Box  562, 
Granite  City,  IL  $2040;  or  call  B/// 
Dusenbery  N90QK  (BIB)  396- 
U5$. 

MANCHESTER,  MD  The  Hanover 
Area  Hamming  Assn.  will  present 
the  Pleasant  HHI  Ham  and  Compirler 
Show  at  Pleasant  Hill  Rre  Co.,  5  mi 
south  of  Hanover,  qn  Rte.  94.  The 
eveni  starts  at  8  AM.  Talk*tn  on 
146,895(->,  VE  Exams  at  9:30  AM; 
contact  Bill  NZ3J,  (7f7)  359-7090, 
or  Par  WW3U,  (717)  632^4237. 
Please  pre-reg. 

QUEENS,  NY  The  Hall  of  Soience 
ARC  Hamfest  will  be  held  at  the  New 
York  Hall  of  Science  parking  lot, 
Flushing  Meadow  Park,  47-01  1 1 1tti 
St.  Setup  at  7:30  AM,  buyers 
admitted  at  9  AM, Talk-in  on  444.200 
WB2ZZ0  Rptr,  146.52  simplex.  For 
info  call  Arnie  Schiftman  WB2YXB, 
(718)  343-0172,  eves. 

JUN  14-15 

ALBANY,  GA  The  1 41h  annual  Alb^v 
ARC  Hamfest  and  Georgia  Computer 
Fair,  (1995  ARRL  Georgia  Section 
Convenliofi),  will  be  heW  at  the  James 
H.  Gray  Civic  Center,  Oglethorpe  Dr. 
(Hwy.  82)  at  the  Flint  River,  Albany  GA. 
TaWe  tees  include  passes  for  worl^ers. 
Pre-reg,  before  June  1st  VE  Exams 
S6,05  per  person  {checks  only,  no  cash 
accepted).  Rooms  for  conducting  radio 
and  computer  forums  are  free.  No 
alcoholic  beverages  albwed.  Ho  ''Adult 
Entertainment"  type  of  materials 
allowed.  Contact  Wiliiam  A.  Shipley, 
(912)  439-2351  Ext.  15.  Mail  payments 
^A&jmfy  Amateur  RadbCiub,  Inc.,  RO. 

Box  70601  Atany  GA  31708^)601^ 

JUN  14-16 

RED  DEER,  ALBERTA,  CANADA 
The  Central  Alberta  Radio  League  will 
host  its  26th  annual  Picnic  and 
Hamfest  at  the  Burbank  Campsite 
(about  8  km  NE  of  Red  Deer).  There 
win  be  many  activities  and  displays. 
Contact  Bob  VE6BLD.  5540  54th 
Ave..  Lacombe.  Alberta.  T4L  1LB.  Tel. 
(403)  7B2-343B,  Packet  VE6BiM  & 
VE6RDR.AB.CAN. 

JUN  15 

BLUERELD,  VA  Blueffeld  Hamfest, 
Inc.  wii  sponsor  the  BJuefield  Hamfest 
and  CofTifXJter  Fair.  9  AM-S  PM.  at  the 
GiBham  M.S.  VE  Exams  at  9  AM  al  the 
Hamfest  sfte.  Walk  ins  accepted.  Talk- 
in  on  145.49  (BR549)  Rptr.  For  more 
info,  send  SASE  to  Bluefield  Hamfest, 
Inc.,  412  Ridgeway  Dr.,  Bluefieid  VA 
24605-1630:  or  caJI  Don  Wiifiams 
WA4K.  (540)  326-3338. 


DUNELLEN,NJ  Ranitan  Valley  RacJo 
Club  will  present  Its  "96  Hamfesf  at 
Columbia  Park  near  the  intersectk)n  of 
Rta  529  and  28,  7  AM-2  PM.  Talknn 
on  1 46.625(f)/. 520{s)l.  For  details, 
contact  John  Manna  WA2F  at  (908) 
722-9045:  or  Bob  Pearson  I^E^Cl^L 
(908)  $4&2056.  To  pre-reg..  caH  Guy 
Gt^er  (9(^)968-(^97(3Si  before  8  PM). 

JUN  16 

DYER,  IN  TTie  Lake  County  AR  Club 
will  hold  their  24th  annual  Dad's  Day 
Hamfest  at  the  Lake  County 
Fairgrounds  in  Crown  Point  IN.  Doors 
op^iatSAMforvendoisand  8AM lor 
tfie  public.  VE  Exams  at  9  AM.  Tatk-in 
wi  be  on  147.000(+).  Contact  Dave 
SneSN9WLP  833  SchfWfng  Dr..  Dyer  IN 
463ttTei.  (219)  365^1 3t 

MONROE,  Ml  The  Monroe  County 
Radb  Corrm.  Assn.  will  host  the  Monroe 
Hamfest  at  Monroe  County  Fairgrounds, 
M-50  at  Raismville  Rd,  Please  contact 
Red  VanOaefe,  4  Carf  C^,  Monroe  Mi 

48162,  TgL  (313)  242  9487. 

JUN  2Q 

RICHMOND,  IN  A  Fly-in,  Drive-in 
Hamf est/Computer  Show  will  be  held  8 
AM-3  PM  al  Richmond  Municipal 
Aifpoit  Setup  3  PM-5  PM  Jme  29lh 
and  6  AM-8  AM  June 30th. Commerdal 
vendors  and  Rea  Market.  Talknn  on 
147.27CV.870  Contact  Ken  KB9\/0  Of 
Janet  KB9UP  3425  Woods  Dr., 
Richmond  IN  47374.  Tel.  (317)  935- 

2853- 

JUN  28-30 

RAPID  CITY,  SD  The  Black  Hflls 
ARC  will  host  a  Hamfest  at  Surbeck 
Center  on  the  campus  of  SO  School 
of  Mines  &  Tech..  50t  E.  SL  Joseph 
St.  Flea  Market.  AR  equfp.  vendors. 
VE  Exams.  QCWA  Meeting. 
Forums.  Pre-reg.  is  S8  before  June 
1.  via  PO.  294,  Rapid  City  SD 
57709.  Include  SASE  for 
confirmation  and  details, 

JUN  30 

WHEATON,  IL  The  Six  Meter  Club 
of  Chicago,  Inc-  will  present  their 
39lh  annual  Hamfest  at  the  DuPage 
County  Fairgrounds,  2015 
Manchester  Rd.  Gates  open  at  7 
AM.  General  parking  at  West  Gate; 
Sellers  only  at  East  Gate. Talk-in  on 
K90NA  146.52;  K90NA/R  146.37/ 
.97  (107.2).  No  alcoholic  beverages 
permitted.  For  info,  call  the  24-hour 
InfoLlne:  (708)  442-4961.  Make 
checks  payable  to  Six  Meter  Club 
of  Chicago,  and  SASE  to  Six  Meter 
Ciub  of  Chicago,  7109  Btackbum 


Ave..  Dowrjers  Grove  IL  60516.  no 
later  than  June  10th. 

JUL  6 

SALISBURY,  NC  The  North 
Carolina  Alligators  Group  will  hold 
their  Ftrecracker  Hamfest  at 
Salisbury  Civic  Center  8  AM- 1  PM. 
Setup  at  7  AM  SaL.  or  3  PM-9  PM 
Fri.  Talk-in  on  146.730.  Contact 
Walter  Bastow  N4KVE  3045  High 
Rock  Rd.,  Gold  Hill  NC  28071.  Tet. 
(704)279-3391. 

SPECIAL  EVENT  STATIONS 

MAY  27 

ALTON,  IL  The  Lewis  and  Clark 
Radio  Club  will  operate  KG9DD 
1400  UTC-2000  UTC  in 
commemoration  of  the  Alton 
Memofial  Day  parade,  which  has 
been  held  every  year  since  1869. 
Freq.:  7.265,  14.265.  21.375. 
28-400-  For  a  certificate,  send 
name,  address  and  QSL  to  Dennis 
Tuchalski  N9WDQ,  2300  Morning 
Star  Dr.,  Alton  IL  62002-5623  USA. 

JUN  1 

U  GRANGE  PARK,  IL  The  Six  Meter 
Club  of  Chicago,  Inc.  will  operate 
I  K90NA  from  1400  LrTC^22O0  UTC  to 
commemofate  tiie  50th  Annrversaiy  of 
the  La  Grange  IL  Pot  Parade.  Look  for 
K90IMA  on  the  k?wer  portions  of  the 
General  phone  sub-bar>ds.  40  through 
10  meters,  and  on  the  146.37/.9T 
K90NA  Rptr. (1072  Hz).  A  special  QSL 
card  will  bQ  availabte  for  an  SASE  to 
Kari  Weisshappef  WA9CCQ;  820 
Bamsdate  Rd,  La  Grange  Park  It 
605^  USA. 


MT  CARMEL.  IL  The  Radro 
Amateur  Downslate  Illinois  Org.  will 
operate  club  station  WD9GTW, 
1500  UTC-2200  UTC  at  the  Mt. 
Carmel  Airport  Appreciation  Days. 
Operation  will  be  on  the  General 
phone  subbands  on  15.  20.  and 
40m;  28490  on  10m;  and  146-940 
Mt,  Carmel  Rptr.  For  a  certificate, 
send  SASE  with  QSL  to  R.A.D.LC 
827  Broadmoor,  Mt.  Carmel  IL 
62663  USA.  For  into  call  ($1$)  262- 
711t 

NEW  PORT  RICHEY  FL  The  Pasco 
County  RACES  will  operate  Statkjn 
KD4TLQ  during  the  2nd  annual 
Hurricane  Expo,  Operation  will  be  on 
the  fowef  portion  of  the  Genefal  band 
of  the  20.  40  meter  phone  sub^^and 
1400Z-1 900Z,  For  a  certificate,  please 
send  a  QSLand  SASE  to  Pasco  County 
Office  of  Disaster  Preparedness,  7530 
Uttie  Rd.,  Emergerrcy  Communications 
Center,  Atew  Port  Richey  FL  34654, 


MANCHESTER,  NH  THE  Amoskeag 
RC  wvll  operate  Station  KBIBQK  1200 
UTC2000  UTC,  in  celebration  of  the 
Manchester  NH  SesqulcentenniaLThe 
Station  will  be  operated  at  Derryfield 
Park.  Freq.:  near  20m/1 4.245,  15m/ 
21.045,  40m/7.245.  40m/7.035  CW. 
QSLs  upon  contact  and  request  to 
Amosfcsag  Radio  Oub,  RO.  Box  996, 
Manctiesrer  NH  03105  USA  Cc^tact 
person:  Al  Stewart  NISMB.  (603)  622- 

4712.  or NONESMB^ACH^COM. 

JUNar-9 

FULTON,  NY  The  Oswego  County 
Amateur  Fladio  Emergency  Service, 
ARES,  wit  operate  KY2F  June  8th  and 
9th.  1 200Z-2000Z  each  day  during  tr>e 
Experimental  Aircraft  Assn's  Young 
Eagles  Days.  The  Oswego  county 
Airport  IS  the  location  tor  this  evenL 
Operation  will  be  tn  the  lower  half  of  the 
General  80,  40,  20,  15  and  10  meter 
phone  bandS-  for  a  certificate,  send  your 
QSL  card  and  a  large  SASE  to  Fred 
Swialtowski  KY2E  PO.  Box  528 1 
Osmgo  NY  13126  USA 

JUN  15-16 

DAYTON,  OH  Station  KBBJUA  will 
operate  in  celebration  of  Dayton's 
bk^ntennial.  Operation  will  be  1 5003- 
2200Z,  CW-7.125.  14,125.  21.125, 
28.125.  Phone~7275. 14.275,21.375. 
28.475.  For  a  certificate,  send  a 
9x12  SASE  to  Mike  Priest 
KB8JUA.  626  Creighton  Ave., 
Dayton  OH  45410  USA. 

DEARBORN,  Ml  The  Garden  City 
ARC  will  operate  KC8BEB  14002- 
20002  June  15th  and  16lh  to 
commemorate  the  American 
Airtomobile  Centennial,  from  the 
Henry  Ford  Museum  and  Greenfield 
Village.  Req.:  7.255, 14.255. 21 .330, 
and  28.380.  For  a  certificate,  send  a 
#10  SASE  to  G.aA.R.C,  RO.  Box 

482,  Garden  City  Ml  48135  USA. 

JUN  22-23 

SONOMA,  CA  The  Valley  of  the  Moon 
ARC  will  operate  Station  WB6DWY 
during  Reld  Day  from  1 500  UTC  on  the 
22nd-0400  UTC  on  the  23ndl.The  event 
will  celebrate  the  Sonoma 
sesquicentennial  festivities,  martcingthe 
150th  Anniversary  ol  the  Bear  Flag 
Revolt^  which  led  to  California's 
independence  fnam  MexKO.  Freq,:  (-4^-) 
7.250, 14250  and  21 .350  MHZ  SSB.  A 
commemorative  QSL  card  will  be 
dhemi  to  ail  statk3ns  corcfirming  contact 
during  the  event  with  a  QSL  card.  QSL 
to  WB6DWY  358  Patten  St.,  Sonoma 
CA  95476.  For  more  info,  contact  Darr^ 

Jones  WB6BOR  at  (707)  99&4494. 
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JUN2d 

CHnTENAMGO,  NY  Ttie  Madson/ 
Oneida  ARC  will  operate  Station 
KB2UDX  0900-1730  EDT  at  the 
Chittenango  Landing  Canal  Boat 
Museum,  in  celebration  of  the 
museum's  Canal  Festival  Day. 
Operatioo  is  planned  for  the  General 
poitions  of  75, 40  and  20  meter  phooe, 
and  the  NcMce  SSB  subband  of  10 
meters.  For  acertiftele,  send  OSL  and 
SASE  to  MOARa  Box  241  Verom  NY 

13478  USA. 

JULt 

THORNHim  ONTARIO,  CANADA 

The  Thomhil!  RAC  wifl  operate  VC3D 
in  conjunction  with  Ihe  City  of  Vaughan. 
Ontaiio.  to  oetebralB  Canada  Day  1 99B. 
The  station  will  be  on  the  air  during  the 
RAC  Canada  Day  Contest.  To 
encourage  the  participation  of  other 
clubs,  the  Thomhiil  RAC  will  issue  a 
certificate  to  actoiowtedge  the  contact 
during  the  contest  QSL  cafds  wiil  be 
awailabtetoal  ott^er contacts  Foraciub 
certificate  or  QSL  caitJ.  said  an  SASE 
and  your  QSL  card  to  VE3YQY,  c/o 
Gofd  Yaz&r.  24  Und&mann  St,  Thomhitt 

OntLSTsm. 

JUL  12-14 
PORTAGE  DES  SIOUX,  MO  The  St 


Charles  County  ARES  wiil  operate 
NOPNPfromi^OOZJUI.  12tht700Z  Ju!. 
14th,  as  an  ARES  emergency  exercise. 
Operation  will  be  on  phone  near  ttie  top 
edge  of  the  80  meter- 1 0  meter  General 
class  subbands,  and  near  28.350  MHz 
in  the  Novice  ctass  portbn  of  the  10 
meter  voce  subband.  Local  operation 
and  Talk'in  will  be  on  the  145,49(-) 
ARES  Rptr,  For  a  QSL  send  a  tetfef- 
size  SASE  to  St  Charles  County 
Emergmtcy  Mansgement  Agency.  30 1 
Second  St,  St.  Charles  MO  6330tl\)B 
exercise  will  be  operated  from  the  shore 

of  the  Mississippi  Riven  a  brief  hislory 
of  the  area  will  be  included  with  the  QSL 

ofT  request 

JUL  20 

BERGEN,  NY  The  1st  annual  Wre 
Antler  Con  lest  wilJ  be  in  two  parts.  (1 ) 
Build  a  10m  antenna  using  only  wire 
arTd  nope.  Max,  length  not  to  exceed 
1 40  ft  {2)  The  operating  phase  will  be 
a  Sprint*style  operation  1900 
GMT-2300  GMT  on  10m  SSB, 
from  28.300^28.500  MHz.  Logs 
shall  be  postmarked  no  later  than 
31  Ayg.  1996.  Send  packet 
inquiries  to  Keith  KE2DI 
[KE2DI  #  WB2VPHJWNY  NYUSA. 
NOAM]  or  John  KF2XC  [KF2XC@ 
WB2WXQ.ftWNYNYUSA.NOAMl 
NOTE:  No  logs  will  be  accepted  v?a 
Packet! 


Bhrter  'n'  Buv 


Numi>er  T6  cm?  your  FeedfeffcR  card 


Turn  your  old  ham  and  computer  gear  Into  cash  now-  Sure,  you  can  wait  for  a 
hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far  more  reaJlstlc  price  If 
you  have  it  out  where  100,000  active  ham  potential  buyers  can  see  it  than  the 
few  hundred  local  hams  who  come  by  a  flea  market  table.  Check  your  aftjc, 
garage,  cellar  and  ctoaei  shelves  and  gel  cash  for  your  tiam  and  computer 
gear  before  it's  too  okj  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  il  for  your  widow  lo  throw  oul?  That  stuff  isn'i  getting  any  younger! 
The  73  Flea  Market,  Barter  n'  Buy.  costs  you  peanuls  (almosO-cof^es  to  35 
cents  a  word  for  individual  tnoncomrT>ercial)  ads  and  $1 .00  a  word  tor  commer* 
clal  ads.  Don't  plan  on  telling  a  long  story,  Use  abbreviations,  cram  it  in.  But  be 
honest  There  are  plenty  of  hams  who  love  to  fix  things,  so  if  ft  doesn't  work, 
say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  num- 
ber lr>clude  a  check  or  your  credit  card  number  and  ejcpiraiion.  If  you're  placing 
a  commercial  ad,  trK;lude  an  additional  phone  numtier,  separate  Irom  your  ad. 
This  is  a  rmmthly  magazine,  not  a  daily  rrewspaper.  so  figure  a  couple  nvonths 
before  the  action  slarts:  then  be  prepared.  If  you  gel  too  many  calls,  you  pficed 
It  low.  U  you  don't  get  many  catis,  too  high. 

So  gel  busy.  Blow  the  dust  off.  check  everything  out.  make  sure  ft  still  works 
right  and  maybe  you  can  help  make  a  ham  sure  it  sllll  works  right  and  maybe 
you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that  rig 
you're  not  using  row  Or  you  might  get  busy  on  your  computer  and  put  together 
a  list  of  smalt  gear/parts  to  send  to  those  Interested? 


your  ads  and  payment  to:  73  Magazine,  Barter  *n'  Buy,  70  Rt. 
202N,  Peterborough  NH  03458  and  get  set  for  the  phone  calls.  Ttie 
deadline  for  the  July  1996  classrfied  ad  section  is  June  12, 1996. 


ASTRON  power  supply, 
brand-new  w/warratuy*  RS20JVI 
$99,  RS35M  $  145.  RS50M  $209. 
Call  foroihcr  models,  (818)  286- 
0118.  BNB411 


WANTED:  Western  Electric 
Audio  Equipment.  Amplifiers, 
pre-amps,  tubes,  speakers,  parts, 
mixing  boards,  etc.;  1-800-251- 
5454.  BNB1050 


ALL  ABOUT  CRYSTAL  f 
SETS*  Theory  and  construction 
of  crystal  set  radios,  S9,95  each, 
ppd  USA.  Send  to:  ALL  ABOUT 
BOOKS,  DcpU  S,  RO.  Box 
22366.  San  Diego  C  A  92 1 92. 

BNB200 

NOW  ON  4e  meters: 

NEW,  KNOB-TUNED  w/DIGI 
TAL  DISPLAY.  S\  NTS  lESlZED 

QRP  transceiver.  Complete  kit 
only  $199.95.  S&H  $7.50  (conti- 
nental US).  GUARANTEED  TO 
WORK.  For  info  send  SASE: 
Call/write  10  order:  S  &  S  ENGI- 
NEERLVG,  14102  Brown  Road, 
Smithsburg  MD  217S3;  (301) 
41 6-066  E  BNB334 

NI-CD  BATTERY  unalyzer 
cycler,  PC  cuuLroUed.  DOS  soft- 
ware. $289,  FO.  Box  672,  Lon- 
don, Ontario  Canada  N6A  4Y4. 
Lamaotia  Products,  (519)  472- 
5566.Fax:(519H72-I702. 

BNB385 

HEATH  COMPAN^^  is  sell- 
ing photocopies  of  most  I  Icatiikit 
manuals.  Only  authorized  source 
tor  copyright  manuals.  Phone 
(616)  925-5899,  8-4  EX 

BNB964 

IT'S  BACKI  Tlie  reium  of  the 

HW-8  Handbook!  Second  print- 
ing. Moditicalions  for  I  he  Heath 
QRP  rigs.  First  cias.s  mail  S 1 1 ,  DX 
add  $4  for  air  mail  shipping,  Mike 
Bryce  WB8VGE,  2225  May- 
nowerNW.  Massillon  OH  44647. 

BXB404 

MAHLON  LOOMIS,  IN- 
VENTOR OF  RADIO;  by  Tho- 
mas Appleby;  (Copyright  1967). 
Second  priming  available  Irom 
JOHAN  K.V.SVANHOLM.  I 
N3RF.  SVANHOLM  RE- 
SEARCH LABORATORIES. 
RO.Box  81,  Washington  DC 
20044.  Please  send  $25 .OQ  dona- 
tion with  $5.«)  lor  S&H. 

BNB420 

R-390A  SALES  &  SER\TCE 
INFO  SASE  >nLTROMX  POB  i 
liO(Ml  TOLEDO  OH  43608.  R- 
390  POWER  INPUT  CABLES 
$25.00.  ANTENNA  CONNEC- 
TORS $1 2.50.  EXTERNAL  AGC 
MOD  $20.00  PPD.  MON^FRl 
9AM-6PM  E.S.T.  (419j  255- 
6220,  BNB813A 


WANTED:  BUi  AND  SELL 

All  types  of  Electron  Tubes.  Call 
(612)  429-9397,  Fax  (612)  429- 
0292.  C  &  N  ELECTRONICS, 

Harold  Branistedt.  6104  Egg 
Lake  Road.  Hugo  MN  55038- 

BNB915 

COMMODORE  64  HAM 

PROGRAMS-  8  disk  sides  over 
200  Ham  programs  SI 6.95.  32 
cent  stamp  geis  unusual  software 
catalog  of  Uii lilies.  Game  and 
Briiish  Disk'..  HOME-SPUN 
SOFTWARE,  Box  1064-BB, 
Esicro  FL  33928.        BNB 1 052 

SLPERFAST  MORSE 
CODE  SUPEREASY.  Sublimi- 
nal casseiic.  S12*  LEARN 
MORSE  CODE  IN  1  HOUR. 

Amazing  super-easy  technique, 
$12.  Both  S20.  Moneyhack  guar- 
antee. Free  calaloa:  SASE.  Bahr- 
T3. 150GiecTilkid,BloomingdalerL 
60ia{.  BNB  1025 

HAMCATION:  27  &  28  July 

1996,  Bahia  Shrine  Temple,  Or- 
lando FL.  Table  for  Vendors,  In- 
dividualsand  Info.  Booths.  ARRL 
VE  EXAMS  Further  info.  Con- 
tact Cecil  l\  Morehouse  K4KEN, 
(407)281-9169,  BNB3001 

MORSE  CODE  Computer  In- 
terfaces $49.95.  with  CW  Filter 
$79.95,  Free  IBM  Shareware  and 
Hain  Catalog.  Dynamic  Electron- 
ics, Box  896,  Hanseile  AL  35640, 
(205)  773-2758.  FAX-773-7295, 
dej  @  whm  1 9  com.      BNB  1034 

SURPLUS  electronic  lest 
equipment  for  sale  at  deep  dis- 
counts. Write,  phone,  or  fax  to 
request  the  current  list.  Jim 
Stevenson.  3401  Sunny  Slope 
Road,  Bridge  water  NJ  08807. 
Phone:  (908)  722-6157,  Fax: 
(90S )  722-639 1 ,  BNB  2084 

HOME  AUTOMATION.  Be- 
come a  dealer  in  this  fas  ingrow- 
ing field,  I -800-838-405  L 

BNB2032 

CfflPSW!  I CH  To  give  your 
HR-2510  and  HR-2600  the  same 
features  as  the  BIG  RIGS,  caU 

(707)  539-0512:  or  write  lo 
CHIPSWITCH  at  4773  Sonoma 
HWY  #132,  Santa  Rosa  CA 
95409,  for  FREE  inlbrmation. 

BNB  1033 
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WANTED:  QSL  Information 
fram  Phila  Ilolmesburg  Ama- 
teur Radio  Club,  Al8o  wanted  is 
infurmaiion  on  the  1 5m  Plan- 
eiarium  CW  Net  and  for  the  fol- 
lowing call  signs:  KA3IZR 
AA3AW.  SSV.  KT4K.  NZSFF. 
KWIC  PLSPKHT.  KAITQK, 
NAITQK,  K4CRE  KC4QMX, 
K41VK,  AA9JM,  K4FLA, 
K8MTH.  KC8BTE,  KC5TWN, 
WYFR31M,  K3EQ,  AC4TYA, 
WA2PJF.  K5TF,  K4DX. 
WB4FFJ.  K6CR.  VEITRH, 
C03JY.  WICW.  WZNUV, 
W8US.  W9FF,  W8AW/HCJB, 
W4AX,  VCS,  WCC,  KA3LVN- 
Phone  (215)  877-2665, 

BMB4(J02 

PACKET  RADIO  AND 
MORE!  Join  TAPR,  connect  wiih 

the  lai^est  packet/digital  group  fn 
the  U.S.  Creators  ol  ihc  TNC-2 
standard.  Currently  focused  on 
Spfe^  Spectrum.  Benefits:  news* 
letter,  soft  w  are,  discuuni  on  kits  and 
publications.  $l.5/year  US,  $18 
Can/Mex,  $25  elsewhere.  Vlsa/MC. 
When  joining,  mention  73,  receive 
TAPR's  Packet  Radin:  Wiat?  Why? 
How'?  ($12  valuej  FREE!  biiemet: 
tapr@iaprcrg  Web:hitp// 

ww^.teqir.i>f^  (817)  383^)00  M;dl: 

TEST  EQUIPMENT: 

Teklronix  7403 N  Oscilloscope 
Mainframe  $150;  Mi  Hi  vac  MV- 
828A  Millivolimeter  S75;  PRD 
7H28  80  .MHz  Frequency  S>TJthe- 
Sizer  S200;  HP  3320A  Frequency 
Synthesizer  SI 50;  HP  3466 A 
Multimeter  $  1 25;  Fluke  A90  Cur- 
jrent  Shunt  $150;  Ballantine  323 
RMS  Volinietei'$60:  Muke  893 A 
Differential  Voltmeter  $50;  HP 
3300A/  3302A  Funciion  Genera- 
tor S75;  HP  5328A  Counter  SI  50, 
Recfuest  long  list  of  other  equip- 
ment. Phone:  (908)  722-6157; 
Fax:  (908)722-6391, 

BNB2084 

QSL  CARDS  Many  Styles. 
Top  quality.  Order  Risk  Free, 
Plastic  cardholders,  T-Shirts,  Pfer- 
sonalized  caps,  mugs,  shirts. 
Other  ham  shack  extras,  inforrna- 
lion  and  samples.  Rusprint,  1- 
800-962-5783.  BNB1021 

"QSL  VIA  LSBURO'^  Info. 

Send  SASE.  USA  QSL  BU- 
REAU, Dept.  A,  Box  8 14.  Brewer 

MH04412.  BNB2082 


WANTED:  HAM  EQUIP- 
MENT     AND      RELATED 

ITEMS.  Donate  your  excess 
gear,  new-old-in-any-condiiion  to 
the  Radio  Club  of  Junior  High 
School  22,  the  Nation's  only  ftiU- 
lime,  nonprofit  organization 
working  to  get  Ham  Radio  into 
schools  around  the  country  as  a 
teaching  tool  using  our 
EDUCOM  —Education  Thru 
Communication —  program.  Send 
your  radio  to  school.  Your  do- 
nated material  will  be  picked  up 
ANYWHERE  or  shipping  ar- 
ranged, and  this  means  a  tax  de- 
duction to  the  full  extent  nf  the 
law  for  you  as  we  are  an  IRS 
501  {c)(3)  charily  in  our  1 6ih  year 
of  service.  It  is  ^ilways  easier  to 
donate  and  usually  more  finan- 
cially  rewarding,  BUT  MOST 
IMPORTANT  your  gift  will  mean 
a  whole  new  world  of  educational 
opportunity  for  children  nation- 
wide. Radios  you  can  write  off; 
kids  you  can*t.  Make  1996  the 
year  to  help  a  child  and  yourself. 
Write*  phone  or  Fax  the 
WB2  JKJ  "22  Crew"  today:  The 
RC  of  JHS  22,  POB  1052,  New 
York  NY  10002.  24  hours  call 
(516)  674^4072  or  Fax  (516)  674- 
9600.  Join  us  on  the  WB2JKJ 
CLASSROOM  NET,  7.238  MHz 
1 200- 1 330  LTC  daily,  and  2 1 .395 
MHz  from  1400  to  2000  UTC. 
Meet  us  this  month  at  Ham-Com 
96  in  Texas.  BNB762 

IB.MFC  HARDWARE  I/O, 
CONTROL,  Informative  260+ 
page  8.5x11"  book  +  1.44MB 
disk.  BASIC,  Pascal,  C  Source/ 
.EXB  code.  Discounted 
S34-75ppd  priority  insured 
USzip,  Info/Liieratnre  (307)  864- 
2725.  5-*^PM  MST,  DX,  Bare, 
P.O.  Box  67.  Kirby  wy  82430 

BNB4(KHA 

"HACKERS  CATALOG". 

40  Pages  and  over  100  Books» 
Videos,  Software  Packages  and 
Test  Chips  for  Hackers,  Crackers, 
Phreakers.  and  Experimenters, 
It's  FREE!  1-520-726-2833. 

BNBi024 

CANADIAN  HAMS!  Get  on 
the  air  or  upgrade  in  just  4  weeks 
with  our  exciting  new  courses. 
S.\SE  brings  free  info^  or  check 

www.bushdog.com.  BDX,  Dcpt. 
A,  17  Equesirian,  Kanaia  ON 
K2M  ]B8.  BNB2040 


3150+  RESISTOR  LABKIT 
1-lOM  64\a[  S63  ppd  insured 
USzip,  1  kmdy  indexed  Box.  Save 
Time  Money  Hassles,  IB  MFC 
Ikirdware  I/O,  Control. 
Book+L44MB  disk,  discounted 
S34,75  ppd  priority  USzip.  Info/ 
Lileraturc,  (307)  864-2725  5- 
9PM  MST  D.L.  Bart,  PC.  Box 
67,  Kirby  WY  82430.  BNB40<)1 


BREAK  THE  CODE  BAR- 
RIER: Psychologist  &  Extra 
CJass  operator  has  developed  an 
amazing  hypnosis  tape  tliat  aliows 
ytiu  to  master  any  code  speed  cas- 
ily  and  quickly.  To  order  send 
Si 4.95  -I-  $3.00  S&H  to  Dn  Hal 
Goodman,  P.O.  Box  184, 
Easipori  ME  04631.  For  more 
info,  send  SASE.         BNB2031 


QSL    Contest 

Did  you  buy  your  QSL  otT  a  rack,  or  did  you  put  some 
thoughi  and  creativity  into  it?  If  you  think  you  have  a  win- 
ner, send  it  in  and  let  us  have  a  look  at  it.  Who  knows,  it 
might  make  the  coven  Well,  maybe  page  85  or  so.  Or  maybe 
Wayne^s  wasiebasket.  If  it's  declared  a  winner,  you  11  get  a 
CD  of  your  choice  of  any  of  26  kinds  of  music,  as  listed  in 
Wayne's  NovemlKr  editorial  YouTl  also  see  ii  in  73! 
Send  it  to:  QSL  Contest, 

73  Magazine, 

70  N202, 

Peterborough  NH  03458-1107 

Bribery?  You  Bet! 


Radio  Bookshop 


Phiine  am-llA'l'ily  c*f  N>Vm24-I)05S,  FAX  603-924-S61 3,  t*r  iee  urJki   K»nn  on  pa^c  KH  for 


tmScrios  infomiAlJOiL 


Great  ARRL  Books! 


AR1996  The  ARRL  1996 
HandbcK>k  includes  the  btcst 
iEinovaiions  in  h^iu  nidio.  plus  all 
the  fundiiiiiental  data.  $38.00 
AR !  086  4  ARRL  Operating 
Munual  Infonuaiion  tm  how  lo 
make  ihe  best  use  of  your  staiit>n. 
including  interfacing  with  home 
compuiers*  OSCAR,  LHF-VHF. 
SI  8,00 

AR4173  Now  Yoii*re  Iklkin^*  All 
\ou  Need  Ti>  Gel  Vnur  First  Ham 
KadJa  license- A  ccniiplere  awdy 
guidt^  for  tilt;  Technician  and  Novice 
written  exaiiL  Praciical  infoi-miUion 
every  bt^ginner  nl^e(J^  is  wrinen 
deailv  anc)  5fmpt>  and  in  small 
doscs^Sl*r*M) 

AK4734  ARRL  Antenna  Book.  Besi 
and  mosl  highlv  regarded  info  on 
antenna  fundkmentars.  triinsmls^ion 
tines,  design,  and  umsLruction  of 
wire  antennas.  530.fJ(.) 
AR3177  ARRL  Spread  Spectnini 
Source  Book  From  a  deceptively 
simple  beginning,  a  group  of 
experuneniers  set  out  lo  develop 
first  ihettretical  and  later  praciical 
systems  for  spread  spectrum 
communications.  This  book 
consists  of  articles,  papers  and 
government  repom  that  document 
the  process  whereb}'  aniateur 
spread  spectrum  progressed  from 
the  drawing  board  to  the  airwaves* 
S20.0() 

AR38.S]  HinU  and  kinks  Ideaii  for 
setting  up  your  sear  for  cornforiable 
eJTicieni  operation.  SI  000 
ARJ655  Companion  Software  for 
Weather  Satellite  Handbook 
5-1/4"  MS-DOS  ilopp>  SIO.OO 


.\RRL  License  Msinuals: 
AR4 1 S I  Technician  Class  S6,00 
AR4688  General  Class  SI  2.00 
AR3274  Advanced  Class  $8.00 
AR3272  Extra  Class  $8,00 
AR3 1 85  The  Salellile  Experiinenler's 
HandlHKik     by      Martin     IJavidoff 
K2LfHC      E-xpainkxl     and     revBed 
Rxosing  on  satelhlcs.  built  by  and  for 
the      ink-maiiona)      i^idio      omaieur 
ci^imnunjtv  SZO.OC) 

A  R  464  5  Satellite  .Ant  ho  lop  The 
latest  information  on  (JSCARa  9 
thiou  13  as  wen  as  the  RS  satelittes, 
the  ufie  of  digital  modes,  tracking 
amennas,  RUtlAK.  microcomputer, 
and  more!  SlO.tK) 

AR  2*^73  Complete  DX'er  by  Bob 
Locker  W9KI  Learn  how  lo  hunt 
DX  and  obtain  bart-to-gcl  QSL 
cards.  SI 2.00 

AR04a2  Solid  ^mte  Design  Good 
basic  in  forma  lion,  circuit  designs 
and  applications;  descriptions  of 
receivijrs,  tran^tnilters,  power 
supplies,  and  te*.i  equipmem  SI 5.00 
AR497I  ARRL  Kepe^iter  Directory 
1995-19%  Over  19.000  listings  with 
dj  1=1  peal  ers,  bandplans,  CTCSS 
iFLUAln  tone  chart,  fnx|uency 
coordiiutois,  ARRL  special  service 
cluhs.  and  beacon  listings  fiom 
14Mll^.to24Gll/.  $7.00 
AR466!  ARRLN  Antennas  & 
Techniques  for  Low-Band  DXing 
can  be  your  ticket  to  low -band 
success.  S20.00 

AR44H3  Weather     Satellite 

Handbook  b}  Dr.  Ralph  Taggart 
W.ASDQT  Expanded  and  revised  lo 
rclleci  todaN  ^»  ueaiher-fax  sale  line 
technoiogy/$20,00 
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Number  SO  on  your  feedback  card 


Hboue  &  Bevond 


C  L  Houghton  WB6IGP 
San  Dtego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  CA  92119 
Internet  clhough@aol.com 


More  Test  Equipment  lor 
the  Microwave  Worlibench 

Last  month  I  covered  fre- 
quency counters  and  rccom- 
mended  some  basic  microwave 
essentiiils  for  the  lesi  workbench. 
This  month  I  will  expand  on  that 
idea,  covering  some  other  handy 
gadgeli  that  make  microwiive  life 
on  the  workbench  more  enjoy- 
able, I  have  also  bundled  logciher 
several  technical  tips,  including 
one  from  the  North  Texas  Micro- 
wave Group  giving  recommenda- 
tions on  how  to  test  GiiAsFETs 
with  a  VOM.  In  this  application 
Kent  WA5VJB  describes  how  lo 
test  GaAsFETs  to  see  if  they're 
still  alive,  without  destroying 
them. 

Last  month  I  discussed  the  use 
of  a  Gunn  diode  and  attenuator 
(Phtito  A)  to  provide  10  GHz  fre- 
quency drive  for  alignment  and 
lest  generation.  What  about  other 
frequencies?  Is  the  Gunn  diode  ar- 
rangemem  .still  viable?  Well,  the 
answer  can  be  "yes,"  but  most 
likely  it's  "no.'*  It  still  depends 
on  what  frequency  you  use  and 
what  you  can  find  at  an  attrac- 
tive price  to  pull  the  signal 
generation  at  your  desired  fre- 
quency. For  10  GHz  operation 
the  Gunn  generator  is  fantastic; 
for  lower  frequencies  something 
else  is  needed. 

The  oscillator 

The  oscillator  you  select  for 
other    frequency    operation 


VHF  and  Above  Operation 


doesn't  have  to  be  anything  as 

e?totic  as  a  frequency  synthesiser. 
One  of  those  would  be  nice,  but 
anything  from  a  crysial-con- 
trolled  multiplier  string  to  a  free- 
running  oseillator  at  the 
frequency  of  interest  would  func- 
tion just  line.  Be  aware  of  your 
surroundings  and  try  to  adapt 
something  that  you  can  fmd  lo- 
cally for  minimal  cash  outlay.  As 
amateurs,  we  are  known  as  good 
scroungers. 

If  you  are  lucky  enough  to  have 
a  wide-range  sweep  osci  llator  that 
tunes  from  I  MHz  to  18  GHz  in 
one  unit,  you  jtisi  might  want  to 
skip  this  message  and  go  read  the 
sports  page.  If  you're  still  here, 
let's  see  what  you  can  try  to  lo- 
cate to  pull  this  project  together 
from  whatever  surplus  is  avail- 


Fhoto  A.  A  signal  marker  for  JO 
GHz  use  driven  by  a  2  meier  HT. 
it  prvdtices  a  calibrated  har- 
monic in  the  10  GHz  hand  for 
calibration  put  poses, 
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take  a  little  tinkering  to  figure  oui 
what  lead  provides  what  voltage 
and  control  but  if  they  can  be 
picked  up  for  next  to  nothing, 
what's  the  gamble? 

The  tuner  will  be  OK  for  fre- 
quencies up  to  1  GHz,  For  test- 
ing on  frequencies  from  902  MHz 
and  lower,  it  should  be  very  suit- 
able. For  1296  MHz  and  above, 
you  will  have  to  build  other  cir- 
cuitry. 

Typically,  an  MMIC  (Micro- 
wave Miniature  Integrated  Cir- 
cuit) type  amplifier  is  driven  hard 
into  sauiraiion  to  produce  nonlin- 
ear operation,  This  causes  the 
ampMfier  to  be  rich  in  harmonic 
output,  due  to  operation  in  the 
non-linear  region  of  its  cur\'e. 
Overdriving  an  MMIC  amp  input 
is  the  easiest  way  to  cause  this 
effect.  The  circuit  for  an 
overdriven  MMIC  is  the  same  as 
a  conventional  MMIC  amp  cir- 
cuit; it*s  just  that  you  overdrive 
the  circuit  on  its  input.  This 


"The  most  economical  versatiie 

oscillator  available  in  easy-to-obtain 

material  is  the  CATV  or  TV  tuner  front 

end. " 


able  locally.  What  would  be  very* 
good  to  look  for  is  some  means 
of  obtaining  frequency  agihty  so 
you  can  test  several  bands  using 
one  simple  device. 

To  my  knowledge,  the  most 
economical  versatile  oscillator  in 
easy-to-obtain  material  is  the 
CATV  or  TV  tuner  from  end. 
These  can  he  picked  up  from  your 
local  TV  repair  shop  or  similar 
facility  at  little  or  no  cost.  They 
all  contain  a  VCO  in  the  several 
hundred  to  1000  MHz  or  so  fine- 
quency  range,  are  inexpensive 
(notice  I  did  tiot  say  cheap),  and 
provide  a  hefty  local  oscillator 
signal  output  capable  of  injection 
directly  into  a  mixet 

I  might  be  over-pounding  my 
drum  on  scrounging  used  or  near- 
new  TV/CATV  components.  But 
heck,  it  works  and  the  pans  arc 
easily  found  in  scrap  or  in  the 
back  of  almost  any  agreeable  TV 
repair  shop  for  little  or  nothing. 
If  you  blow  up  (destroy  the  tuner) 
during  conversion,  go  pick  up 
several  more.  This  is  not  a  hard 
object  to  play  with.  Sure,  it  might 


scheme  will  give  you  good 
harmonic  marker  generation. 

Another  way  lu  generate  fre- 
queneics  above  I  GHz  (tOOO 
MHz)*  like  1296,  is  to  use  mixed 
products  of  two  generators.  For 
example,  connect  the  TV  oscilla- 
tor to  a  mixer  widi  another  lower 
tieqttcncy  test  generator  and  re- 
gen  eraie  a  signal  that  is  a  product 
of  the  two  generators.  I  tried  to 
generate  1296  by  selecting  a  TV 
oscillator  at  900  MHz  and  com- 
bining a  bench  signal  generator 
(HP-608) luned  to  396  MH/.  pro- 
ducing 1 296  on  tile  RF  port  of  the 
mixer  as  one  of  the  products.  This 
scheme  works  well  for  frequen- 
cies in  the  450  MHz  to  1 296  MHz 
range,  where  signal  generation 
can  be  a  little  hard  to  locate- 

The  mixer  requires  the  capabil- 
ity for  operation  at  your  RF  fre- 
quency. For  frequencies  up  to 
2000  MHz  a  Mini  Circuits  SRA- 
11  can  be  used  at  power?,  of  +10 
dBm.  w ith  oscillator  levels  in  the 
+7  dBm  range.  There  arc  many 
different  types  of  mixers  suitable 
for  this  operation  that  could  have 


Fhota  B.  Utiliiy  mixer  for  10 
GHz.  The  principles  explained  in 
the  iexi  can  he  applied  to  any 
other  frequency  by  proper  seal- 
in  j^  of  model.  This  cintdt  is  actu- 
ally a  GaAsFET amplifier  ilun  is 
modified  to  he  a  mixen  See  text 
for  construction  deutils. 

coaxial  type  connectors  mounted 
as  part  of  the  mixer  assembly. 

The  principles  used  in  the  sig- 
nal generator  circuit  were  tried 
many  years  ago  when  we  were 
using  WBFM  simple  receivers 
and  did  not  have  a  good  micro- 
w^ave  signal  generator  to  test 
them.  What  wc  did  was  lake  a 
microwave  Gunn  oscillator  and 
use  it  as  a  local  oseillalor  injected 
into  the  LO  port  of  a  microwave 
mixer.  The  IF  port  was  similariy 
injected  with  a  low  frequency  sig- 
nal generator  capable  of  operat- 
ing from  10  MHz  to  500  MH/, 
The  RF  poll  of  the  mixer  carried 
the  resulting  products  -  that  is,  the 
Gunn  frequency  plus  and  minus 
the  \o9t'  frequency  RF  generator's 
frequency. 

By  setting  the  low  frequenq^ 
generator  to,  let's  say,  200  MHz 
and  adjusting  the  Gunn  oscillator 
for  a  proper  mix  as  delected  on 
the  receiver  being  tested,  we  were 
able  to  control  the  low  frequency 
generator^  frequency  and  level 
and  make  performance  tests  at  1 0 
GHz*  It's  not  highly  calibrated 
in  micro  vol  I  sensitivity  but  it 
does  give  some  very  meaningful 
evaluations  of  your  system's 
performance. 

Frequencies  in  the  range  of 
3456  MH/  and  above  require 
somewhat  more  complex  cir- 
cuitry. For  2304  operation  our 
microwave  group  was  lucky 
enough  to  have  a  supply  of  syn- 
thesizers, to  use  for  local  oscilla- 
tor generation  or  test  units. 
Normally,  surplus  oscillators  for 
this  range  arc  scarce  because  there 
aren't  many  available.  We  seem 


fo be  blessed  in  having  two  types 
to  choose  from!  a  Dielectric  Reso- 
naiur  Oscillator  (DRO)  and  a 
Voltage  Controlled  Oi^cillator 
(VCO).  Both  devices  operate 
similarly,  but  the  VCO  h  much 
more  flexible  than  the  DRO.  The 
prjmar}  advantage  to  the  VCO 
synthesizer  is  that  it  is  more  fre- 
quency-agile and  has  Icrwer  phase 


simple  unit  to  experiment  with, 
get  the  DRO  unit.  So  much  for 
oscillators. 

The  octopus  mixer  circuit 

This  octopujt  mixer  is,  in  real- 
ity, an  amplitlLT  with  added  ports, 
allowing  other  frequency  signals 
to  be  connected  to  and  extracted 


'T/ie  octopus  mixer  is  an  amplifier  with 

added  ports,  aifowing  other  frequency 

signals  to  be  connected  to  and  extracted 


from  it 


fj 


ncJAse  even  ajfter  a  muliiptication 
of  times  four. 

If  you  can't  locate  devices  for 
the  CATV  mner  or  the  DRO  or 
VCO  synthesizers,  t  can  supply 
any  of  these  items  for  a  mintmat 
cost.  The  CATV  tuners  (new  sur- 
plus) are  $10  each  postpaid  or 
three  for  S20  postpaid.  Tlie  DRO 
oscillators  are  S15  each,  and  the 
VCO  synlhesizcTs  are  $35  each 
postpaid  for  U.  S.  destinations. 
Both  the  DRO  and  VCO  synthe- 
sizers require  mod ificni ions  be- 
fone  they  can  be  put  to  practical 
work.  If  vou  are  looking  for  a 


from  it.  Photo  B  shows  a  beta  test 
mixer.  It  might  look  a  little 
strange  with  all  the  other  coax 
connectors  tied  into  the  system. 

Basically*  this  unit  is  a  10  GHz 
amplifier  of  the  single-stage  va- 
riety and  uses  a  single  Mitsubishi 
IVIGl-1402  FET  Its  design  is 
siraigh  I  forward:  The  amp  input 
and  output  are  isolated  with  I  pF 
chip  capacitors,  and  the  FET  is 
connected  to  input  and  output 
striplines.  DC  bias  voltages  are 
fed  to  this  stripline  via  narrow- 
trace  printed  copper  traces  which 
act  as  RFCs  to  the   10  GHz 
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Fig.  i.  Utility  10  GHz  amplifier  converted  to  a  mixer  configuraiion 
with  additional  mpiu/outpui  ports  added.  Concept  is  usable  at  other 
RF  frequencies  by  adjusting  size  and  component  values,  as  shown  in 
table. 
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Fig.  2.  Normalized  schematic  of  basic  amplifier  circuit  used  for 
mixer  construction  as  in  Fig.  I. 


signal.  These  traces  (8i-^Cs)  carry 
the  input  negative  bias  and  out- 
put DC  %'oliage  for  operation  of 
the  amplifien 

The  circuitry  below  the  FET 
amplifier  is  the  positive  and  nega- 
tive DC  bias  circuitry  which  al- 
lows the  amplifier  power  supply 
10  be  self-contained  and  fed  with 
only  a  single  IX!  power  input.  See 
Fig,  1  for  the  basic  mixer  ampli- 
fier circuitry,  and  Fig,  2  for  the 
normalized  schematic  of  the  10 
GHz  amplifier  before  modifica- 
tion. The  connections  used  in  the 
modifications  can  be  made  appli- 
cable to  any  other  frequency  by 
proper  scaling  of  the  components/ 
materials. 

The  mixer  was  equipped  with 
many  connectors  to  test  the  vi- 
ability of  using  the  amplitler  as  a 
bidirectional  tnixer;  at  the  input 
side  we  could  combine  both  an 
SHF  and  a  VHF  signal  and  have 
the  product  available  on  the  nor- 
mal output  at  SHF.  Also,  we  could 
combine  two  SHF  signals  on  the 
input  to  down-mix.  setting  the  RF 
pickoff  on  the  output  to  VTIF  by 
picking  off  RF  from  the  RFC  cir- 
cuit. In  this  case,  we  would  not 
use  the  norma]  RF  output  port. 

Use  good  static  prevention, 
namely  a  grounded  vv<^rk  station. 
This  could  be  anything  as  simple 
as  a  small  chunk  of  copper  PC 
board  materiLil  to  which  every- 
thing is  common  grounded.  That 
means  you  (wearing  a  static  wrist 
sirapK  your  low  voltage  soldering 
iron,  and  the  amplifier  to  be  modi- 
fied. Everything  is  tied  to  the 
same  sheet  of  copper,  which  is 
tied  to  a  firm  ground.  (Please 


note:  Your  wrist  strap  contains  a 
high  resistance  protection  for  your 
safety.  You  are  not  connected  di- 
rectly lo  ground.  The  high  resis- 
tance provides  a  measure  of 
protection  in  case  the  circuit  ac- 
ddentally  connects  to  a  foreign 
high  voltage  or  AC.  The  wrist 
strap's  purpose  is  to  bleed  off 
static  charges,  not  pass  power.) 

The  amplifier  modification  is 
carried  out  by  first  attaching  ex- 
tra connectors  to  the  case  so  that 
you  can  connect  input  and  output 
probes  to  the  amptifler.  If  the  am- 
phfier  you  modify  is  lower  in  fre- 
quency it  will  be  easier,  as  the  size 
of  the  circuitry  increases  as 
frequency  is  lowered.  Position 
the  connectors  in  a  similar  fash- 
ion and  experiment  with  the 
positioning  of  connections. 

The  marker  generator 

Another  adjunct  that  can  be 
very  useful  with  tnicrowave  op- 
eration is  a  marker  generator, 
which  allows  you  to  cahbrate  the 
operational  frequency.  This  is  es- 
pecially useful  if  the  equipment 
being  used  is  simple  wideband 
FM  Gunn-type  transceivers. 
These  WBFM  transceivers  are  not 
very  stable,  but  they  do  provide 
an  entry  method  into  the  micro- 
wave communications  world  for 
little  expense. 

The  marker  is  nothing  new  and 
is  nol  difficult  lo  construct.  It  is 
made  by  obtaining  a  w^avcguide 
detector  mount  with  a  IN23-iype 
diode  and  driving  this  diode  with 
RF  power  (100  mW)  on  a  fre- 
quency of  146  MHz.  The  diode 
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rectifies  and  acts  like  a  varactor, 
producing  harmonics  of  ihe 
fundamcniaJ  frequency.  In  this 
case,  the  driving  power  is  a  2 
meier  HT  on  low  power  (FM)  and 
the  waveguide  strucmre  kind  of 
suppoits  the  harmonics  in  the  10 
GHz  rimge.  Now  locating  a  fre- 
quency with  an  uncertainty  of  146 
MHz  error  is  no  problem  at  all. 
You  don 'I  have  to  worry  about 
being  off  frequency  by  that  much 
with  simple  equipment.  This  is 
not  to  say  it  couIdji*t  happen,  but 
it  is  unlikely. 

Why  use  exactly  146  MHi  for 
this  test?  Well,  the  70lh  harmonic 
of  146  MHz  is  exactly  10220 
MHz,  This  frequency  is  one  of  the 
main  WBFM  frequencies  tar- 
geted for  WBFM  (Wide  Band 
FM)  operation.  The  other  fre- 
quencies are  10250  and  10280 
MHz,  Notice  that  they  are 
separated  from  each  oihcr  by  30 
MHz.  This  is  due  to  the  simple 
stfucrurcof  the  uransceivers,  which 
use  each  other's  local  oscillator  to 
miJL  in  the  detector  diode  receiver 
and  produce  a  30  MHz  offset  of  IF 
amplifier  signal. 

The  harmonic  calibrator  can  be 
imfffoved  greatly  by  replacing  the 
lN23-lype  diode  with  a  varactor 
which  IS  much  more  efficient  in 
generating  harmonics  than  the 
1N23  detector.  Don't  forget  to  pro- 
vide a  ground  return  for  the  diode, 
using  an  attenuator  between  the 
transmitter  and  the  diode.  Most  2 
meter  iransmiiters  have  a  100  mW 
low  power  option  s witch >  which  In 
dB  is  +20  dB.  All  ihai  is  required  is 
+10  dB,  so  a  5  to  10  dB  pad  {at- 
tenuator) needs  to  be  connecEcd 
coaxially  between  the  antenna  of 
the  HT  and  the  detector  mount 

The  RF  sniffer  circuit 

The  next  handy  item  in  the  RF 
arsenal  of  tools  on  the  bench  is 
an   RF   sniffer   circuit.    It*s 


basically  a  50 ohm  load  sampled 
by  a  diode  detector  and  tied  to 
a  sensitive  meter  Use  a  meter 
amplifier  for  higher  sensitivity. 
This  can  be  nothing  more  than 
a  terminated  coax  connector 
sampled  by  a  diode  detector 
then  bypassed  and  fed  to  a  low 
current  microamp  meter  If  you 
connect  a  short  antenna  lo  the 
input  connector  it  wilt  serve  as 
a  (relative)  field  strength  meter, 
and  by  making  direct  connec- 
tion to  the  coax  connector  it  will 
serve  as  a  relative  low  power 
meter  This  power  meter  can  be 
used  to  tunc  up  small  oscillator 
strings  or  other  RF  low  power 
output  circuits,  taking  the  place 
of   commercial    microwave 
power  meters.  The  calibration 
and  frequency  response  is  al- 
ways subject  to  construction 
differences  and  materials  used. 
However,  it  can  still  be  a  good 
set  of  eyes  up  to  2  GHz  or  so 
for  an  indicator  until  you  can 
actually  calibrate  it.  Even  if  not 
calibrated,  it  will  show  you  tun- 
ing adjustment  indications. 

You  don't  have  to  go  through 
that  exercise  if  you  have  a  mixer 
available  for  your  conversion.  It 
is  nice  lo  know  thai  there  is  some 
other  method  that  can  produce  the 
same  results,  and  even  provide 
some  extra  gain  in  the  process. 
Don's  be  embarrassed  to  try  a  new 
idea  jus!  because  someone  says 
it  can't  be  done.  If  you  haven't 
got  anything  to  lose,  give  it  a  shoL 
You  might  come  up  with  some  new 
atKl  enlightening  idea.  Be  invouive; 
use  the  junk  box  and  take  a  look  at 
some  of  the  circuinry  thai  exists  ih«^ 
— it  can  save  >t3u  a  lot  of  bucks. 

As  always,  I  will  be  giad  lo 
answer  questions  penaining  to 
this  and  other  amateur-related 
topics.  Please  send  an  SASE  or 
drop  me  a  line  on  the  Internet 
(clhough@aolxom).  73  Chuck 
WB6IGP 
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Swaating  the  small  stuff 

If  you've  been  working  on  ra- 
dio, audio,  video  or  compuier 
gear  at  all  for  the  last  few  years, 
youVe  undoubtedly  noticed  that 
your  eyes  were  going  bad  and  you 
were  getting  clumsier.  Wait  a 
minute,  it  isn't  you;  the  circuitry 
is  getting  smaller  and  smaller,  al- 
most to  the  point  of  absurdity! 
Let*s  face  it,  we've  all  come  to 
expect  two-pound  camcorders, 
CD  players  barely  bigger  than  ihc 
discs  ihcy  play,  and  high-powered 
Pentium  and  PowerMac  comput- 
ers we  can  plop  into  our  brief- 
cases. 

Ham  radio  has  gone  the  same 
way,  especially  in  the  w alkie  cat- 
egory Just  a  few  years  ago,  the 
ICOM  IC-2AT  was  the  standard 
2  meter  handheld.  When  it  came 
out,  the  radio  seemed  a  marvel  of 
miniature  engineering.  H^rk,  you 
could  hold  it  in  one  hand  with  no 
trouble  at  all.  Many  of  these  ra- 
dios are  still  in  use  today,  but  they 
look  positively  huge,  as  do  all  the 
handhelds  of  that  lime.  Even  the 
Kenwood  TH-21  AT,  the  smallest 
HT  of  its  day,  doesn*t  look  so 
darned  small  anymore.  Our  con- 
cept of  small  sure  has  changed! 
Although  HF  radios  have  uniil 
recently  resisted  the  "small  is 
beautiful"  concept,  they  too  arc 
beginning  to  yield,  with  new  1 00- 
watt  HF  rigs  no  larger  than  the  2 
meter  mobiles  of  four  or  five 
years  ago. 

SMT/SMD 


If  you  want  to  fit  a  dual -band 
HT  with  50  memories,  CTCSS 
encode/decode,  digitally  coded 
squelch,  and  att  the  rest  of  the 
goodies  into  a  2"  x  3"  x  V  box, 
you  jusi  can*t  wire  it  up  on  an  old- 
fashioned,  single-sided  PC  board, 
using  regular  pans  and  hand  sol- 
dering. Nobody  has  hands  that 
small  or  vision  that  good. 

To  get  our  gadgets  to  the  size 
scale  we  have  now,  manufactur- 
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ers  had  to  invent  a  whole  new  way 
of  making  things.  There  were  two 
keys  to  miniaturisation:  the  inte- 
grated circuit,  or  IC,  and  SMT,  or 
"surface- mount  technology."  The 
actual  parts  used  in  SMT  are 
called,  naturally  enough,  "sur- 
face-mount devices,*'  or  SMDs, 
Quite  often,  you  MI  see  ihe  terms 
SMT  and  SMD  used  interchange- 
ably. 

SMT  made  things  smaller  for 
several  reasons.  First,  the  parts 
didn't  have  wires  sticking  out,  so 
they  didn*t  need  places  on  the 
components  to  mount  them.  Sec- 
ond, because  they  were  mounted 
on  the  surfaces  of  PC  boards,  no 
holes  had  to  be  drilled  through  the 
boards,  so  designers  could  run 
other  conductors  behind  the  parts, 
either  on  the  other  side  of  the 
boards  or  inside  theml  Inside? 
Yup,  Tm  afraid  so.  Many  of  the 
mini  wonders  we  so  covet  are 
made  with  triple-  and  even  qua- 
dniple-layer  boards.  Of  course, 
it's  possible  to  make  such  boards 
for  use  with  lead-mounted  pans, 
but  tt*s  much  harder*  because  the 
internal  traces  have  to  be  routed 
around  all  those  holes.  With  SMT, 
it*s  clear  sailing  till  the  way. 

But  how? 


Although  early  surface-mount 
parts  weren*t  much  smaller  than 
their  lead-mounted  predecessors. 
the  parts  quickly  began  lo  shrink. 
Even  the  larger  ones  were  pretty 
hard  to  hand-mount,  but  today's 
"grain  of  salt**  resistors  can  hardly 
be  seen,  let  alone  placed  by  hand. 

Robotics  provided  the  answer. 
A  robot  could  operate  with  much 
greater  precision  than  could  a  hu- 
man, and  it  wouldn't  get  tired  and 
start  making  mistakes,  either! 
Pretty  soon,  robots  were  building 
most  of  the  boards  in  our  toys.  In 
many  cases,  manufacturers  con- 
sider these  boards  unrcpairablei  if 
it  stops  working,  the  board  is 
replaced. 

Can  I  fix  it? 

That  leaves  us  hams  in  an  odd 
predicament;  we  want  liny  radios, 
but  they're  very  hard  to  work  on. 


and  fixing  our  own  gear  is  sap- 
posed  to  t>c  part  of  this  technical 
hobby.  Many  hams  are  intimi- 
dated by  SMT,  and  wiih  good  rea- 
son. Can  you  successfully  repair 
or  modify  a  radio  made  from 
SMDs  /  Yciy,  but  I  say  iha[  with 
some  reservations.  For  many 
pet) pic,  the  size  scale  of  modem 
radios  is  just  tcxa  small.  Lei's  take 
0  look  at  working  with  surface- 
mourn  devices- 
First  of  aU.  you'll  need  some  new 
tools.  You  just  can't  tackle  a  micro- 
miniature radio  wiUi  a  100-watt 
soldering  gun!  Even  your  trusty  30- 
wau  pencil  with  its  3-millimctcr  tip 
is  way  too  big.  For  SMD  work,  you 
need  a  1  mm  or  smaller  tip  iuid 
about  15  watts  of  heat.  Radio 
Shack^^^  has  SMD  tips  for  some  of 
iheir  guns*  but  you  have  to  special- 
order  them.  A]£o»  you  need  ^ome 
vcry^  fine  solder  and  narrow 
desi^ldering  bmid.  I>on'l  skimp  and 
omit  the  braid;  if  s  a  crucial  tciol  for 
this  kind  of  worL 

Even  if  you  have  good  eyes,  you 
wilJ  need  some  magnifTcation  lo 
work  at  ihis  size  scale  (besides,  if 
you  don*t  use  a  magnifien  you 
won't  have  good  eyes  for  long).  A 

it 


get  too  hot*  mining  the  board.  It's 
darned  near  impossible  to  fix  it 
once  that  happens,  especially  if 
the  board  is  multi-layered. 

So,  all  soldering  to  a  surface- 
mount  board  should  be  done  very 
quickly  and  carefidly.  Of  course, 
you  don't  want  lo  make  a  cold 
connection,  so  you  do  have  to 
keep  some  heat  on  the  board  for 
a  few  seconds.  But,  the  old  davs 
of  slathering  on  tlie  solder  until 
you  have  a  big  blob  are  over  (not, 
of  course,  that  anyone  should  ever 
have  done  that,  but  Tve  seen 
plenty  of  it).  If  you  need  to 
desolder,  thougli,  you  may  need 
your  old  SO-watl  iron  (but  not  the 
gun!).  There's  a  great  danger  in 
trying  to  desolder  w  ithout  enough 
heat,  in  that  you  can  pull  traces 
up  when  you  pull  the  braid  away, 
because  it  gets  soldered  to  them. 
The  end  result  is  jusi  as  bad  as  if 
you'd  overheated  them. 

Although  SMDs  seem  to  take 
a  surprising  amount  of  heal  with- 
out self-destructing*  they  arc  so 
small  that  the  heai  quickly  makes 
it  to  the  opposite  connection, 
leaving  you  with  a  moving  part 
when  you  didn't  expect  it.  It  can 


We  want  tiny  radios,  but  they're  very 
hard  to  work  on,  and  fixing  our  gear  is 
supposed  to  be  part  of  this  technicai 

hobby. " 


bead-mounted  magnifier  is  ex- 
tremeh  helpful  Also,  get  one  of 
those  liule  pocket-si^ed  telescope/ 
micioscope  combinations,  if  you 
can  still  find  one.  An  alternative  is 
a  pocket  microscope  intended  for 
the  examination  of  phonograph 
styli  (remeniber  those?). 

Very  small  screwdrivers  are  a 
must  here,  Trimpots  and  trimcaps 
are  tiny  now^  too,  and  you  can't 
adjust  ihem  with  normal -si  zed 
lools.  A  jeweler's  screwdriver  set 
ts  very  useful. 

Getting  started 

Al though  SMT  boards  are  built 
with  a  special  low-temperature 
solder,  you  can  use  reeular  sol- 
der  on  them,  as  long  as  you>e 
careful  not  to  keep  the  iron  on  the 
board  long  enough  to  damage  the 
traces.  In  keeping  widi  die  si/.e  of 
the  parts,  many  conductors  on 
these  boards  are  ridiculously 
small,  and  they 41  peel  up  if  they 


be  mighty  hard  to  get  the  part 
back  w  here  tt  was.  A  small  screw - 
driver  to  hold  it  down  can  save 
the  situation.  If  you  get  an  SMD 
too  hot  for  loo  long,  the  metal 
ends  which  provide  the  ctmnec- 
lions  can  dissolve,  leaving  you 
with  a  useless  part.  Ive  seen  thai 
happen  more  than  once. 

But  what  is  it? 

Now^  that  we've  looked  at  sol- 
dering SMDs,  it  might  pay  to 
know  what  it  is  we're  soldering! 
Unlike  good  oF  "regular"  parts, 
most  SMDs  have  no  markings  on 
them;  there  just  isn't  room  J  or  any 
numbers.  Some  of  die  larger  re- 
sistors have  Japanese-style  met- 
ric markings,  like  "103  '  for  I  Ok 
ohms  (that*s  a  one,  a  zero  and 
three  more  zeros},  but  duni  be 
surprised  to  see  tons  (OK.  milli- 
grams) of  unmarked  parts.  Here's 
a  clue*  though,  as  to  how  to  iden- 
tify ai  least  some  of  them:  The  I 


black  ones  are  usually  resistors, 
and  the  tan  and  green  ones  are 
capacitors.  Polarized  electrolytic 
caps  are  generally  a  bit  bigger 
than  resistors,  and  there  will  be  a 
polarity  marking  on  the  pans.  You 
may  see  some  obvious  resistors, 
with  round  bodies  and  color 
codes,  but  those  arc  old  parts;  the 
latest  stuff  is  all  tiny,  square  and 
flat.  Trimpots  and  trimcaps  still 
look  like  they  always  did,  only 
much  smaller.  Be  careful  turning 
them,  because  they  can't  handle 
much  oomph.  Transistors  have 
two  ^leads''  (stumps,  really)  on 
one  side,  and  a  third  on  the  other. 
The  single  one  is  usually  the 
collector. 

Beyond  these  general  guide- 
lines, there  really  isn*t  that  much 
different  about  SMDs,  Some  of 
the  ICs,  with  iheir  64  or  more 
leads,  can  be  darned  near  impos- 
sible to  change.  It's  rare,  though, 
that  you  might  need  to  do  that. 
SMT  is  very  reliable,  with  the 
'.  most  common  pniblcm  being  bad 
connections*  particularly  to  the 
leads  of  ICs.  Tve  seen  many  cold 
connections  cause  trouble.  The 
hard  part  is  soldering  the  leads 
without  causing  massive  solder 
bridges,  even  if  you  were  good  ai 
soldering  standard  components.  If 
you  must  solder  leads  on  one  of 
those  "millipede'*  ICs.  try  not  to 
solder  very  close  to  the  chip's 
plastic  casing,  because  solder  can 
get  underneath,  and  it's  mighty 
hard  to  remove  it.  If  vou  do  make 

me 

some  bridges  (which  I  guarantee 
you  will),  use  the  desoldering 

braid  across  the  entire  bridge  at 
once.  Lisually,  tharil  leave  you 
with  nice  connections  but  no 
bridges.  For  dial,  you  may  need 
to  use  your  bigger  iron  (but  not 
the  gun!). 

Not  for  beginners 

If  you*re  new  to  electronics 
work,  I  recommend  you  stay 
away  from  SMDs  until  you're 
more  experienced  with  nnrmaL 
leaded  parts.  Even  for  old  hands. 
this  new  technology  is  presenting 
challenges,  especially  as  the  pans 
get  smaller  and  smaller,  i  was 
pretty  good  with  the  earlier 
SMDs,  but  the  new  ones  are  stLU't- 
ing  to  reach  my  limits.  If  they  get 
any  smaller,  I  doubt  Til  be  able 
to  work  on  ihem. 

Td  next  time,  73  de  KBIUM 
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Can't  seem  to  get  those 
ducks  in  a  rovtf... 

In  Sam  Ulbing  N4UAU's 
"Tiny  Tic-Tac  Tester"  article.  73, 
March  1996,  regarding  the  com- 
ponent values  for  battery  chart — 
all  columns  should  have  lined  up: 
Alkaline  cells  numbers  should 
have  been  placed  directly  below 
the  numbers  for  NiCad  cells.  It 
seems  we  missed  something  in 
making  that  chart. 

Translation  bollix? 

In  the  April  '*Carr's  Corner/*  in 
the  second  column  on  page  60  the 
values  50\\\  5.0O0W,  and  600W 
appear.  These  W  (watt)  values 
should  all  be  li  (ohms).  In  the 
original  manuscript,  they  were 
correct,  but  for  some  reason,  the 
Q  symbols  all  metamorphosed 
into  Ws.  The  "200  watts"  in  the 
paragraph  that  follows  is  correct. 

Also  in  April's  issue,  we  began 
"Debunking  Some  Myths  about 
Antennas.  Feediincs  &  SWR''  on 
page  40  and  promised  to  continue 
it  on  page  59.  Toon  2  id  the  bot- 
tom right  hand  comer  of  page  59 
is  the  second  part  of  that  article 
which  is  again  continued  on  page 
81, 

Also  on  p3^  59*  the  two  col- 
umns of  "A  Simple  One-Hour" 

that  claims  to  have  been  contin- 
ued from  page  40  should  not  be 
there.  It  is  actually  the  specter  of 
an  article  published  months  ago, 

Author's  update 


Here's  a  lip  from  Marty 
Gammel  KA0NAN  for  those  of 
you  who  are  having  trouble  frnd- 
ing  the  3/16"  copper  tubing  de- 
scribed in  ApriTs  "440  Super 
J-Pole**  article,  and  also  May's 
^^220  Super  J-Polc"  article.  Go 
to  the  electrical  department  of 
your  local  building  supply  and 
ask  for  some  #6  solid  copper 
ground  wire.  The  diameter  is 
quite  close  to  3/16'\  and  it 
works  well  as  a  substitute.  It 
also  bends  more  easily,  fits 
price  should  be  about  the  same 
I  as  the  tubing.)  S 
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Ntimbef  84  art  your  Fe^dhack  CAid 


Coaxial  Cable 

Get  comfortable  with  it. 


George  Wilson  W10LP 

82  Fraiser  Way 

Marstons    Mills  02648 


Of  the  many  dilTereni  types  of  co- 
axial (coax)  cable,  only  a  few 
are  used  by  Ihc  average  radio 
amateur.  These  have  1/4"  and  1/2" 
"noininal"  diameters.  The  1/4"  Lypes 
vary  from  0, 195"  to  0.262"  in  diameter 
and  require  different  adapters  when 
used  with  UHF  and  BNC  connectors. 
The  popular  1/2"  cables  are  0.405'  in 
diameter  A  I/IO"  (0.100")  diameter 
type  is  also  popular.  It's  used  for  filler:^ 
and  resonant  lines,  most  often  within 
project  enclosures* 

Both  1/4"  and  1/2"  types  are  avail- 
able in  nominal  50*  and  72-ohm  im- 
pedances. Half-inch  cables  can  handle 
more  power  and  have  less  RF  loss  than 
the  1/4"  types.  Coax  cables  handle 
power  best  when  ihcy  are  operating  at 
a  1:1  VSWR. 

The  table  ai  right  coniains  some  use- 
ful infonnation  on  popular  coax  cables. 
Published  data  (in  the  handbooks)  on 
coax  line  loss  and  power  handling  ca- 
pability all  assume  thai  the  cable  is  op- 
erating at  1:1  VSWR.  Additional  line 
loss,  and  less  power  handling  capabiU 
ity,  occur  if  the  cable  is  not  operating 
al  or  near  1:1  VSWR. 

The  dielectric  in  many  coax  cables  is 
foamed  polyethylene-  These  cables  arc 
lighter,  more  flexible  and  less  expen* 
sjve  than  solid  dielectric  types.  Al- 
though ihey  were  often  disparaged 
when  first  introduced,  time  has  shown 
that  most  of  the  criticism  was  reaction- 
ary—people do  noi  like  changes.  The 
ends  of  solid  or  foam  cables  should  be 
sealed  against  moisture  when  used 
outdoors.  Radio  Shack >^^*  278-1645 
sealant  (tape)  works  well. 

The  Velocity  Factor  (VF)  for  the 
cables  is  shown  in  the  table.  This  tells 
how  much  shorter  a  cable  should  be  to 
be  equivalent  to  the  wavelength  in  ain 
This  factor  is  of  use  when  making  fil- 
ters (typically,  stubs  on  coax  lines  to 
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reduce  unwanted  signals),  and  when 
making  stacking  harnesses  to  operate 


antennas  thai  have  72-obm  balanced 
(coax  is  unbalanced)  impedance.  Over 


I 


more  than  one  antenna  from  the  ^ame  ^  the  years,  feeding  balanced  antennas 

^^Foam  cables  were  disparaged  whenjlrst  introduced;  time  has 
shown  that  most  of  the  criticism  was  reactionary/* 


feedline.  There  are  experimental  meth- 
ods of  determining  the  exact  VF  of  a 
particular  line,  but  the  published  data 
is  fine  for  itiost  applications. 

Most  ham  rigs  have  50-ohm  input 
and  output  impedances,  so  it  has  become 
accepted  practice  to  use  this  impedance 
between  the  various  devices  used  in  our 
ham  shacks.  In  fact,  since  the  VSWR  and 
power  loss  are  acceptable.  50-ohm  cable 
is  often  used  to  feed  resonant  dipole 


with  unbalanced  coax  lines  has  be- 
come normal  practice.  The  72/50  mis- 
match causes  a  VSWR  of  less  than 
1.5:  U  with  a  short-run  loss  of  less  than 
10%  more  than  a  matched  line.  This 
power  loss  is  barely  noticeable  on  a 
receiver's  S- meter  A  balun  at  the  an- 
tenna niaj  be  used  to  help  eliminate  RF 
on  the  outside  of  the  coax,  consequent 
RF  in  the  shack,  and  distortion  of  the 
antenna's  radiation  pauern. 


50  Ohm  Types* 

Velocity 

Factor 

(%) 

Outside 
Diameter 

Dielectric 
Type  (**) 

RG8,  8A,  213 

66 

0.405 

RG8X 

75 

0.242 

Foam 

RGB  Foam 

80 

0.405 

Foairi 

RG58,  58A,  58C 

66 

0.195 

RG58  Foam 

80 

0.195 

Foam 

72  Ohm  Types** 

1 

RG11.  11A 

66 

1      0.405 

RG11  Foam 

80 

0.405 

Foam 

RG59,  59B 

66 

0.262 

RG59  Foam 

79 

0.242 

Foam 

*  Impedances  shown  are  nominal 

*'^Dieiectric  type  is  solid  polyethylene  unless  marked  *\foam/*  in  which  case  ii  is  foamed 

polyathylene. 


Number  B5  on  /our  Fmodtmck  c<rd 


Pylon  Mobile  Mount 

A  quick  way  to  install  your  car  rig. 


Base  Frame  Suppoft 


Cr — 

-V- 

1  ^ 

A 

VV 

■HV: 

Pipe 
TsQ  Frame  Support 


I 


n: 


Fig.   la.  Pre-assembied  frame:  pipe  base 
frame  support. 

Fig,   lb.   Pre-assembled  frame:  pipe   Tee 
frame  support. 


Recently,  I  decided  to  insiall  a  new  f 
radio  in  my  vehicle,  but  didn't 
have  any  under-thc-dash  room 
(which  you* II  understand  if  you  own  a 
minivan  like  the  Plymouth  Voyager). 
There  are,  however,  spaces  between 
the  front  bucket  seats,  and  between  the 
seats  and  the  dash,  that  are  not  used. 
Besides  all  that,  I  wanted  a  way  to  take 
the  radio  out  of  the  vehicle  and  install 
it  quickly;  with  only  the  antenna, 
power  and  ground  connections  to  dis- 
connect (or  connect). 

The  requirements  have  been  easily 
and  inexpensively  met  by  using  a  few 
lengths  of  PVC  pipe,  some  Tee  fit- 
tings, and  some  elbows.  The  design, 
which  can  be  modified  to  suit  your 
own  needs,  is  one  that  I  think  you  will 
adopt  for  your  owe  installation.  It  took 
all  of  an  hour  to  cut,  fit,  and  glue  the 
pieces  together  as  shown.  I  used  the  3/ 
4-inch  o.d.  material,  but  you  can  use 
whatever  is  best  for  your  require- 
ments. The  cost  was  well  under  $10 
and,  best  of  all,  the  standard  mobile 
mount  bracket  that  comes  with  a  trans- 
ceiver is  easily  and  quickly  attached  to 
the  PVC  pylon.  After  all  pieces  arc  cut 


Jim  Gray  W1XU 

210  East  Chateau  Circle 

Payson  AZ  85541 


and  fitted  to  satisfaction,  each  joint  is 
cemented  with  PVC  cement. 

The  length  of  the  single  support  strut 
may  be  altered  to  meet  the  desired  tilt- 
angle  of  the  front  parallel  equipment 
support  legs.  The  rectangular  base  can 
be  designed  with  an  appropriate  size 
for  your  vehicle,  and  the  length  and 
width  of  the  front  support  legs  can  be 
varied  to  s^uit... before  you  glue  them 
together.  To  finish  oil  my  pylon, 
I  bought  a  can  of  spray  paint  to  match 
the  plush  interior  color  of  my  car 
(burgundy). 

If  you  want  or  need  a  VSW8  bridge 
to  go  with  your  radio,  there  is  plenty  of 
spare  room  on  this  pylon  for  you  to 
mount  it.  One  of  the  MFJ-900  tuners  is 
also  mounted  on  my  pylon  with  the  ra- 
dio, tuner,  and  VSW8  bridge,  intercoa- 
necied  with  short  pieces  of  RG-58/U 
and  appropriate  connectors.  Discon- 
nect the  ground,  antenna,  and  power 
cords,  and  all  the  gear  comes  out  with 
the  mounting  pylon.  Try  iL  I  think 
you'll  like  it. 

You'll  need:  6  90"^  elbows,  4  Tees, 
1  48-inch  length  of  3/4  inch  o.d.  PVC 


4"  PVC 


17TVC 


4TVC 


Fig.  2.  Final  assembled  frame, 


ONV  SAFETY  BELT 

P.O.  Box  404  •  Ramsey,  NJ  07446 

800-345-5634 

Phone  &  Fax  201-327-2462 


We  IV  From  ONV 


FULL-BODY  HARNESS 


ONV  Safety  Belt  with  Seat  Harness 


$89 


9S 


+  S6.00UPS 


ONV  Tool 
Pouch  $15.95 


VISA  M/C  CHECK 


OSHA 

W©  Ship  Woftdwtde 

Order  Desk  Open 

7  DayPNeok 


WITHOUT  SEAT  HARNESS 


•  Adjuslabte  to  42*  waist  ^ 

•  Special  Safety  Lock       ($74. 

•  5,000  LB.  TEST 

•  OSHA  Large  to  W  a<*d  $10  00 


95 


f  +  sesH) 


ONV  Tod  Pouch  S15,96 
VISA  M/C  CHECK 


TOWER  CLIMBING  LANYARDS 


3  feet  with  large  gorilla  hook  to 

clip  on  ONV  Safety  Belts.  For 

use  on  towers,  ladders,  etc.         +  56.00  ups 

NOW  FEEL  SAFE  CLIMBING  TOWERS 


CIRCLE  102  ON  READER  SERVICE  CARD 


pipe,  small  tube  of  PVC  cemenl,  and 

imsccllaneous  hardware  as  needed  to  at- 
tach the  U-shaped  metal  radio  fnounlin 
bracket  to  the  pylon  legs. 


i 


U  shaped  moLfnting  bracket 
bolted  to  PVC  Tee  Frame 


Support    / 


Tee  Frame 
Support 


Fig.  3.  Mounting  radio  to  frame. 
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Rtt¥  loop 


NumtMr  M  ofi  your  f9mMi&ck  card 


Amateur  Radio  Teletype 


Marc  I.  Leavey,  M.D.,  WA3AJR 
P.  O.  Box  473 
Stevenson  MD  21153 

AlJow  me  a  few  lines  lo  mark 
tbe  parsing  of  nineteen  years  of 
inrv  Loop.  We've  covered  a  lot 
of  teniiory  in  iwo  decades;  from 

simple  shift-pot  FSK  circuits,  up 
through  early  ASCII,  and  now 
into  a  variety  of  compuier  modes 
and  digital  communicaLion,  this 
facet  of  amateur  radio  called 
RTTY  spans  a  wide  spectnim.  k 
has  been,  and  continues  lo  be,  my 
pleasure  to  bring  it  to  you  through 
this  window  I  call  "RTTY  Loop." 

Speaking  of  longevity,  T  have 
a  note  from  Tom  Watson 
WA0DJR  who  professes  follow- 
ing the  column  for  years,  being  a 
Lifetime  Subscriber  to  73.  Those 
of  you  new  to  the  magazine  might 
ask,  'Lifetime  Subscriber?  How 
much  did  that  cost?** 

Welh  back  in  those  days,  de- 
pending on  which  deal  you  got,  it 
cost  either  half  of  $73,  that  is, 
$36.50,  or  $37,  that  is,  73  re- 
versed. The  certificates  read  "Our 
life  or  yours."  Don't  we  wish  we 
could  get  that  deal  again! 

Joe  Ross  AA5BD.  writes:  ''[ 
have  been  reading  your  column 
for  quite  a  while  now  and  enjoy 
it.  Question;  I  have  an  old  RTTY 
T.U.  unit,  made  by  IRL,  their 
model  500.  I  was  curious  if  you 
are  familiar  with  it,  and  if  you 
think  the  program  Autort  would 
work  with  it,  or  maybe  you  might 
suggest  somcihing  else.  1  had  the 
unit  working  many  years  ago  on 
an  old  VIC*20 — man,  you  should 
have  seen  those  characiers  fly  by 
on  the  screen! 

''My  good  friend  KG5CB  and 
I  worked  the  ARRL  RTTY 
Round-Up  a  couple  of  weeks  ago 


from  my  Dad*s  lake  house  in 
Jacksonville,  a  small  town  in  Bast 
Texas.  We  used  a  Kenwood  450 
with  the  Carolina  Windom  An- 
tenna from  Radio  Works  up  about 
50  feet  in  an  East  Texas  pine  tree. 
We  had  320  contacts;  we  used  a 
PK232  and  had  a  lot  of  fun. 

"1  donH  know  if  you  are  famil- 
iar with  the  news  group  RTTY 
List  but  It  is  fiin,  &ee.  and  1  see  some 
great  commcnis  and  reports  there.  To 
subscribe  jUsiE-mail  toe  wfl  b-RTTY- 
REQUEST@ve7icp.ampr.org 

"Put  SUBSCRIBE  in  the  sub- 
ject line." 

Thanks,  Joe,  for  dl  the  infor- 
mation. AUTORT,  which  is  on  the 
first  disk  of  the  RTTY  Loop  Soft- 
ware Collection,  should  work  fine 
with  a  "plain  vanilla"  lenninal 
unit  like  the  lRL-500.  I  ran  one 
of  ihem  several  years  ago,  and  it 
was  a  clean,  solid  performer 
There  are  many  other  programs 
around,  though,  which  will  run 
with  a  plain  terminal  unit  and 
computer.  Take  a  look  at  the  full 
list  of  what  I  have  on  the  RTTY 
Loop  Home  Page,  at  htip:// 
wwwZari-neL/ajr/nty/  or  send  a 
self-addressed  stamped  envelope 
to  the  post  office  box  above  for  a 
printed  listing. 

The  setup  for  the  RTTY 
Round-Up  sounds  like  a  winner, 
a  basic  no* frills  rig  that  shows 
how  easy  it  is  to  get  out  on  digital 
modes.  As  to  the  news  group  list, 
1  am  passing  it  along  to  the  read- 
ership. For  those  on  the  Internet, 
who  don't  want  to  get  bogged 
down  in  reading  one  message  at 
a  time,  subscribing  to  a  news 
group  like  this  can  allow  you 
to  keep  a  finger  on  the  digital 
pulse  without  having  to  go  to  the 
doctor  (sorry  about  that!). 


Field  Day  Beam? 


I  received  a  note  from  Brian 
Vanderheyden,  KB0PRY,  which 
asked  aboui  a  BASfC  pn>gram  for 
Morse  code.  As  he  wrote  at  the  time: 

"I  saw  in  a  back  issue  of  73 
(May  1992)  a  BASIC  program  for 
playing  random  Morse  code  on  a 
PC.  I  have  a  new  toy^.an  Epson 
PX*8  laptop  from  '84,  that  uses 
CP-M  and  has  BASIC  on  iL  1 
wanted  to  try  out  the  basic  pro- 
gram that  was  written  by  Elwood 
Downey  (WB0OEW)  on  the 
laptop  (I  also  have  a  IBM-PC 
clone,  which  1  am  using  now). 
Anyway,  before  I  type  all  Lhai 
code  out,  I  was  wondering  if  this 
file  is  available,  say,  here  on 
AOL?  I  have  been  thinking  about 
writing  something  1  could  use  on 
the  PX-8  and  this  looks  like  it 
might  fit  the  bill." 

So,  I  sent  him  a  oc^y  (digitally,  of 
coui%)  of  the  cohimn,  and  he  replied: 

'Thanks  for  sending  the  BA- 
SIC program  1  asked  for,  along 
with  the  other  two.  I  ran  the  ran- 
dom Morse  program  from  my  PC 
and  it  worked  fine.  I  have  ported 
it  to  the  Epson  portable-  There  arc 
a  few  differences  in  the  BASIC 
comntand  syntaxes  that  have  to  be 
adjusted  for  1  got  it  to  run  up  to 
the  opening  sutement  for  select- 
ing the  source  and  for  the  lines  for 
adjusting  speed  and  tone,  before 
I  get  an  illegal  function.  Looks 
like  I  will  have  to  compare  some 
BASIC  reference  books  and  re- 
write part  of  the  code.  The  other 
two  programs  look  in  le  re  sting.  I 
had  to  edit  them  to  get  chem  to 
run  under  QBASIC  in  DOS  5.0. 
The  firsi  program  will  run,  and  I 
am  about  halfway  through  the 
second  one.  Mostly  pulling 
spaces  in  the  lines  of  code,  and 
substituting  some  PRINT® 
strings  to  just  PRINT.  I  have 
wanted  to  learn  how  to  write  in 
BASIC  (and  Visual  BASIC  for 
Windows)  so  this  little  exercise 
will  help  me  learn." 


Sounds  good,  Brian.  You  might 
upgrade  from  DOS  5.0,  though, 
at  least  to  version  6.x,  as  there  arc 
a  few  new  features  that  are  worth 
it,  I  would  be  interested  to  see 
what  you  come  up  with,  eventu- 
ally, in  the  meantime,  I  will  add 
the  May  1992  column  to  the  li- 
brary of  columns  on  the  RTTY 
Loop  Home  Page,  so  that  others 
can  play  with  the  code,  as  well. 

Interest  in  the  RTTY  Loop 
Home  Page,  by  the  way*  has  been 
growing  daily,  1  have  received 
some  comments  that  hot  links  to 
downloadable  pro-ams  may  not 
be  correct.  Please  understand  thai 
when  I  link  to  the  piDgnmts  the  link 
is  correcl,  but  that  many  of  these 
programs  are  on  other  servers,  pro- 
ducing what  IS  often  termed  a  "vir- 
tual library."  If  the  other  server 
changes  the  address,  the  link  on 
my  board  will  be  wrong.  If  this 
happens,  PLEASE  let  me  know 
about  it  I  will  either  fix  the  link, 
I  or  disconnect  the  link  from  the 
I  other  ser\'cr.  I  am  also  very  inter- 
ested to  hear  what  you,  my  read- 
ers, would  like  to  see  on  the  page, 
I  have  tried  to  put  up  things  asked 
for,  such  as  the  Morse  program 
mentioned  above.  Drop  me  a  line, 
and  let  me  hear  your  thoughts. 

Next  month,  as  we  begin  the 
twentieth  year  of  RTTY  Loop,  I 
plan  to  respond  to  many  inquir- 
ies with  some  basic,  very  basic, 
looks  at  how  radioteletype  is  en- 
coded, transmitted,  and  decoded. 
For  many  of  you,  this  may  be  a 
review;  for  some  of  you,  this  may 
t>e  a  revelation.  I  hope,  though, 
that  for  all  of  you,  it  is  interest- 
ing. In  the  meantime,  visit  the 
RTTY  Loop  Home  Page  at  the 
address  given  above,  or  drop 
me  E-mail  at  ajr@ari.net, 
MarcWA3AJR@aoLcom,  or 
75036,2501  @compuservexom, 
or  spend  32  cents  and  snail  mail 
me  at  the  post  ofifice  box  above. 
See  you  next  month! 


look  la  1 5,  20.  Md  40  mci^  HaSfS<jtiaf«  on  Field  Dav 
Thev  went  uo  in  ihe  trees  as  *,isv  us  drr»oles.  A  Sow  G5RV 
took C3^!t  oi f:Mt\ \hmgc\oic  md  the  Eliii^uares made 
mj-  ORP  J  b\^  sisnaJ  lor  the  long  bop  c-iit  and  *csu  On 
10  and  15  I  lEaught  I  had  ^  coniuii.  1jy  3  HktfSquaief 

10  M     15  M     17  M     Hi  M     30  M   40  M      ^ 
$40       S43        $46       S50        S60       S70       p^t, 

[jifoPak  S 1  —  Plans:  TeChNow  122— S7ppd  US^A 

AntennasWest  0^*^*^  Hotffn^: 

Box  5(^<)f^2  S  Provo  LfT  84605       801-373-8425 


ULTIMATI:  MODIFICATION  BIBLE  VOL  V 
NEWEST  AND  MOST  C0^fPLETE*M 


:3  *>-.  HAM  fJL^aJS. 


evil  ^tlBBIfKATi,  \  .i 

^?i  »  fwrju  fn,iiaiiiocgicjtniwciHiJU. 


CIRCLE  2B2  ON  READER  SERVICE  CARD 


CIRCLE  151  ON  READER  SERVICE  CARP 


CIRCLE  2$4  ON  READER  SERVICE  CAftO 
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Prophghtion 


Number  8T  on  your  Feedback  card 


SUN        MON 


JUNE  1996 

TUE        WED       THU 


FRI        SAT 


i 


JimGray  WtXU 

210  East  Chateau  Circle 

Payson  AZ  85541 

June  is  expected  lo  provide 
reasonable,  but  not  excelleni, 

conditions  for  DX  on  the  IIF 
bands*  and  might  provide  some 
interesting  6  and  2  meter 
propagauon  between  the  lOih 


and  1 2th.  Sporadic  E  propaga- 
tion could  also  appear  on  the 
higher  HP  bands,  especially 
around  days  marked  "G"  on  the 
calendar. 

The  best  days  should  be  June 
2-5,  J  6- 1 9,  26  and  27,  and  30, 
The  poorest  days  are  likely  to 
be  June  9- 1 3  and  2-23.  and  the 
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Be  alprr  for  extremes  of  wealher  and  geologic  upsets  on  May  5  thru  7;  also  on  May  19  and  30, 

Where  JOm  is  slumv,  also  check  Urn.  Where  1 5m  is  shown,  check  1 7m 
ioo,  Whem  20m  is  shown,  i?e  sune  to  look  m  17  as  well.  Alu^ays  check  the 
hands  dbove  and  below  (he  mdicmed  bands  for  possible  openings  to  the 
ar^as  shown.  Remember  that  DX  is  wherr  you  find  it,  and  not  always 
where  it  is  predicted  to  be. 
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rest  are  expected  to  be  fair  or 
trending,  as  shown  on  the  ac- 
companying calendar 

Remember  that  thunder- 
storm QRN  and  high  signal  ab- 
sorption due  to  excess  Jaytime 
ioDizaiioD  in  the  Northern 
Hemisphere  are  expected  dur- 
ing the  summer  months,  result- 
ing in  Fewer  DX  opportunities 
on  the  HF  bands. 

1 0-1 2  meters 

This  is  a  daylight-only  bund 
this  month,  hut  may  present 
openings  to  iropical  areas  as 
well  as  shon-sklp  openings  on 
the  best  days  (G).  During  in- 
tense, sporadic  E  conditions 
(rare  this  month)  bursts  of 
strong  signals  can  come  and  go 
tmexpeciedly.  Stay  alert. 

15-17  meters 

These  bands  could  stay  open 
into  early  evening  hours  with 
possibilities  of  trans-equatorial 
DX  on  good  (G)  days  and  eve- 
nings. Signals  seem  to  peak  to- 
ward the  west  during  afternooa 
and  evening  hours.  Short  skip 
lo  LOQO  miles  or  so  should  be 
available  on  many  days. 

20  meters 

This  should  be  your  main 
choice  for  DX-chasing.  Be- 
cause  some  areas  of  the  world 
are  durk  and  others  are  in 
daylight  at  the  same  time,  you 
can  expect  dawn-lo-dusk,  and 
even  later.  DX  opporiunities 
on  good  (G)  days/nighis. 
Short-skip  will  prevail  to 


about  2,00(1  during  the  day, 
and  farther  at  night. 

30-40  meters 

You  may  find  these  bands 
quite  noisy  (QRN)  during  the 
daytime,  due  to  the  onset  of 
thunderstorms  this  month,  but 
will  be  quieter  during  the  night- 
lime  hours.  DX  to  your  east 
will  be  the  he^it  before  mid- 
nighty  and  best  to  your  west 
before  dawn.  Choose  good  (G) 
da^^s  for  best  chances  of  scor- 
ing a  new  country.  Short-skip 
of  lOO-LOOO  miles  durini!  the 
day,  and  500-2.000  mUes  or  so 
at  night  will  prevail. 

80  meters 

You  may  find  that  80  meters 

will  provide  DX  on  good  (G) 
nights,  limited  by  ihundcrstorm 
activity.  It  may  also  provide 
short-skip  openings  of  200 

miles  or  so  during  the  day  and 
2,000  miles  or  more  after  dark. 

160  meters 

There  will  be  no  daytime 

openings  here,  due  to  a  high  ab- 
sorption of  signals,  but  it  ought 
lo  provide  skip  to  1,000  miles 
or  so  after  dark.  Only  rarely 
will  you  find  DX,  and  only  on 
good  (G)  nights  with  low  or  no 
thunderstorm  activity.  Low-fre- 
quency static  bursts,  hundreds  of 
miles  in  length,  limit  your  spring 
and  summer  operations. 

Let  me  know  how  these  fore* 
casts  are  working  for  yqu_ 

WIXU 


73  Amateur  Radio  Today  •  June  1996  87 
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MBH  New  Fbobucts 


NASA 
Mooned 
America! 


Rend,  self-published,  176p, 
1994  $25  plus  s/h  {available 
from  Radio  Bookshop).  Theme 
of  this  book  h  thai  NASA  never 
put  a  man  on  the  moon;  thai  the 
whole  Apollo  saga  was  just  a 
Holly wood-lLkc  production  done 
with  the  help  of  the  CIA.  My  re- 
action on  opening  the  book  was 
that  this  is  totally  ridiculous. 
Crazy,  Impossible.  By  the  end  of 
the  first  chapter  I  was  staning  to 
wonder  if  I*d  sucked  in  on  a  $40 
biliion  NASA  production.  By 
the  end  of  the  book  I  was  con- 
vinced that,  as  impossibie  as  it 
seems,  the  whole  world  has  been 
suckered.  If  you  read  this  book 


and  find  any  fault  with  any  of 
the  30  "gotcha's"  1  want  to  hear 
from  you.  For  instance,  the 
moon's  surface  has  no  moisture 
whatever.  So  why  do  wc  see 
boot  prints  where  the  astronauts 
have  walked?  You've  walked  in 
dry  dirt  and  sand.  It  takes  mois- 
ture  to  hold  a  print.  When  I  start 
listing  problems,  everj^  scientist 
r  ve  talked  to  has  ordered  a  copy 
of  the  book.  Since  this  is  not 
available  from  bookstores,  and 
the  author  is  understandably  shy, 
Tve  arranged  for  Radio 
Bookshop  to  handle  the  book. 


Tttt  tAsrsKtrnc 

OF  StJtMll 


The  Last 
Skeptic 

of 
Science 


Rend,    self-published,    179p, 

1995.  $25   plus  s/h  (available 


from  Radio  Bookshop).  I  was  so 
impressed  with  the  author's 
grasp  of  science  thai  I  had  to 
get  his  other  book.  In  this  one 
Renfi  makes  a  very  good  case 
for  Newton,  Einstein,  Hubble 
and  a  bunch  of  other  scientific 
idols  being  in  error  He  makes 
a  very  good  case  for  the  moon 
not  causing  the  tides,  for  the 
earth  not  being  a  magnet,  for 
there  never  having  been  any 
ice  ageSi  for  light  not  having  a 
fixed  velocity,  for  different 
masses  falling  at  different  ve- 
locities in  a  vacuum,  for  there 
being  no  gravity  waves,.. for 
gravity  being  an  electrostatic 
attraction,  and  so  on.  The  worst 
part  is  that  he  does  a  first  rate 
job  of  proving  his  claims.  You 
can  drive  scientist  bonkers 
with  this  book.  Worse,  his  ar- 
guments are  in  line  with  what 
Fve  read  in  the  Lerner,  Hoyle, 
and  Hancock  books  Tve  rec- 
ommended you  read.  They 
even  are  consistent  with  my 
own  theories  of  gravity  and 
inertia.  Wayne 


Cold  Fusion? 


It  may  weU  \x.  one  of  the  biggest  udu^tries 
in  the  world  in  a  few  stars.  The  grouml  floof 
i$  stiO  open  for  TeseMthets.  *iiti  Imle 
competition  frQni  the  govcmincm, 
univaaijcsv  dr  imjor  ixirporatkHB.  Read  aQ 
ab(Hi(  h  in  Cold  fusion.  Kc^gulaziy  S^  for  12 
Usucs-SpecLa)  73  subscriber  pntx  $75. 
Clean  eiict^y  from  v/aua  at  a  tenih  the  co^ 
of  oU  c?  cokl?  1i  ^uK  kx>lcs  thai  way.  Send 
chLfk  or  cittiit  card  info  to  Co4d  Fuskjik 
7fiN3Q2.  RicrtxKPiii?!  J^H  03458  or  caB 
SOO  274.7373 


Radio  Bookshop 


Tapes  for  Beginners+ 

Codelkpes 

BTD5    Gcnesk    5  wpm  code  tape  lliis 

heiarming  Uft   mkes   v^xi  through  the  26 

letlei^  10  numlr^a^  and  nx:t.<ssar)^  punauaticAi 

uLiniplei^  vtilh  pmctke  cvay  &sg  of  llie  way. 

$595 

73T06  The  Stictlere  wpm  code  tape  TTiis  is 

the  pnictice  tape  for  those  who  survived  the  5 

wpm  Lape  and  ii  is  abo  liie  cape  for  the  Ko^'ici: 

aiid  Technician  licenses.  liJ£Cdnfins£dofDne 

u>M  hcur  of  cctde.  Qmtaei^  sat  scroi  ai  13 

w-pm  and  spttXid  at  5  wpm  15,^ 

731 13  fl^^  Ervakcr  O  wpm  code  tape 

Code  group*  again  ai  n  brisk  13+  wpm  so 

yarn  be  really  m  ease  when  you  ^it  down  in 

from  of  a  steely-eyed  voUuiieer  exaroino-  who 

staffs  Ending  you  pH^  bngua^  code  ai  ooty 

13  pet  $5.95 

73rr2D  CwT^igtom  ID*  wrviotnt  tape  Cio 

forthecxtraclaisliflenK,  S5S5 

73115  Mind  Boggfer  25+  wpm  code  tape. 

$5.95 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


Radio  Bookshop 

ORDER  FORM 


Yixi  may  urUgrby  mail  iclcphtj™;.  or  fax.  All  paytncnEs  an;  to  tc  in  LIS  funds.  Alkw  4  wcckii  fur  delivKyJ 
4,EMi^s  itubjcci  U.>  (;iiangii;  witbout  nc 'U^t'  tl  ^uppkir s  ificrea^-  pnc^^s  a*  ticw  L\litiinn&  coat  U!^  mess.  I  I 


ITEM 


T 


TITLE 


QTY 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft.  of  antennae  at  70  mphl 
Tri«Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers.         CAIi 
All  towers  are  complete  with       01?  WtJE 
rigid  concrete  base  mount.       H)flA  Ml 

cmoGm 


ri 

TOWER  CORPORATION 

7182  Rasmussen  Ava  •  Visalia<  CA  93291 

Where  engineenng  and  quality  come  first! 


:-i 


^^:> 


PRICE 


S&H* 
TOTAL  $ 


TOTAL 


J 


Shipping:  All  orders  add  $5,00  handling  *plus 
there  is  an  additional  at  cost  shipping  charge 
ladded  to  all  foreign  orders.  We  ship  UPS  where 
'possible,  please  give  us  street  address, 

IMakD  checks  payable  to  "Radio  Bookshop," 

1  Foreign  Orders:  Chose  one   D surface  shipping 

[(Surface  delivery  may  take  2-3  monttis.) 

I'Note:  The  actual  foreign  shipping  costs  wil!  be  additional  to  the 

'regular  shipping  and  handling  fees. 

Name 


D  air  shipping 


Phone 


|AddrGss 

bity 

I 

Total  Paid  $ 
Card# 


State 


Zip 


Country 


$10  minimum  for  credit  card  orders 

nCheck/Money  Order    DAMEX    DMC  HVISA 

Expires 


I 
I 

i 
1 


Date 


I 

1 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


TECH  SUPPORT 

209-651-7859 


CIRCLE  22  ON  READER  SERVICE  CARD 


I 

I 

(Signature 

1 ^— 

fTetephone:  603'924'005B,  800-274-7373,  FAX  603-924-8613  | 

Mai:  Radk)  Bookshop,  Dep!,  ^6, 70  Route  202  N.  Petertofough  NH  03458  I 

1  -  YES,  Send  me  12  issues  of  73  at  the  low  rate  of  | 

$24.97  (save  47%  over  the  cover  price)-  Canada  add  $7  | 
pfus  $1 .40  GST;  Foreign  add  $1 9  surface;  $42  airmail.      | 
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Patcomm  introduces  the 
PC-1 6000  HF  Transceiver  for 

Featuring  Built-in  Keyboard/Digital  Mode  Interface  St  Digital  Signal  Processor 


Patcomm  Corporation"  introduces  the  PC-1 600Q7  a  futl 
featured  HF  Transcerver  with  a  buift-in  keyboard  interface. 
Rug  a  standard  IBM-AT'  compatible  keyboard  into  a 
PC'16000'"  and  instantly  enjoy  keyboard  CW,  RTTY 
(BAUDOT)  and  ASCII  data  communications.  Incoming 
morse  and  RTTY  data  is  d©XKJed  and  displayed  on  the 
built-in  LCD  display  Data  is  also  sent  to  an  RS-232  serial 
port  for  display  on  a  ''dumb  terminar'  or  equivalent. 
The  PC-16CX)0"  offers  the  following  features: 

■  Built-in  AT  keyboard  Interface  (keyboard  optional) 

■  General  coverage  receiver  (1  -5-29.9  MHz) 

■  Dual  up  conversion  design 

■  USB/  LSB/CW/FSK/AM  &  optiona!  FM  modes 

■  1 60  thru  1 0rri  ham  band  coverage  on  transmit 
(CAP  &  MARS  available) 

■  1 0OW  output  power 

■  DOS  driven  PLLsynthesizer— 1  Hz  minimum  step  size 

■  Selectable  variable  speed/fixed  10Hz  step  VFO  tuning 


Basic  display  lets  you  know 
exactly  where  you  are. 


nOJ5lO-T 
n  03510 -R 


0330 
(1000 


Standard  Display 
shows  RX/TX  VFO 
freq's,  time  and 
current  memory 


■  Send  &  Receive  in: 

CW  /  RTTY(BAUDOT)  /  ASCII 


TnXFERGS0,13 


Incoming  data 

Outgoing  data 
appears  here 


Digital  Signal  Processing  Filtering  System 

■  2-4KHZ,  1 .8KHz.  500Hz,  260Hz  &  RTTY  "Brick  Wall"  fillers 

■  Auto  notch  filter  removes  multiple  hetrodynes  on  SSB  signals 
automatically 

■  [3e-noisief  reduces  background  noise 


Manual  notch  for  CW  operation 
Built-in  digital  power/SWR  meter 

24  hour  clock 

Built-in  5^75  WPM  IAMBIC  keyer 

Select  1  of  3  antennas  from 
the  front  panel 

■  Stow/fast  AGC 

■  IF  shrft 


SpedHcabons  are  subfect  to  d^nge 
without  ncrtice. 

B^  AT  isa  regstered  tademsrkd  me 
iQM  Corpof^ion. 


Patent  Pending 


{Keyboard  Optional] 


Cali  or  Write  for  a  Detailed  Brochure 
Major  Credit  Cards  Accepted 

Designed  and  manufactured  in  the  U.S,A. 
Phone:  (516)  BB2-B512  ■  Fax:  [51 B)  862-6529 
7  Flowerfield  M100,  St.  James  NY  11780 


*:, 


SMct  qualify  standard,  technological  research 
and  years  of  experience  are  at  the  basis  of 
Sirio's  products.  A  wide  range  of  CB-VHF-UHF 
antennas  and  accessories  is  available. 
Please,  contact  us  for  more  information  lit 


I 


TECHNICAL  DATA 

Type:   .,.,.  VHF- UHF  wide-band  DiS CONE 

Impedance:   .^.  SOQ 

Freq^iency  range  _  ivl  25-1 300  MHz 

VWTxBand:  49^:?  i/i20-J 80^215-3005*^ 

UHFIxBard: A\MhSm^Sm\0- 

)000/f  .130- 1300  MHz 

Poltfrization:  „,.......  venicai 

V3.W.R:atfrBq  re«      5  tJJ 

Gajn- GdB<i-2J5c®i 

MaKRowvff:.VHF3O0Vt^.UHF200  Waas 

Connectfon; 


SD  I300U' 

SDUOflN 

Ler>gth  (approtj: 
Base  djameref^  ..„. 

Weight  (approx, 
Mounting  mast 


"UHF  femafE 

■N'ffemale 

40fn/second 

__  1700  mm 

,  850  mm 

laOOgr 

..0  25-54  mm 


m 


1 300  U/N 


3  C 


SA  270  MN 


r, 


■F/ 


TECHNICAL  DATA 

Type VHF  6/9illJHr  3  x  5/3 ). 

Ground  Wane 

frnpedar-ce"     ....  ....,..,,  SOU 

Frequency  range,  ^JHF  T42-T48  WIz 

UHF^30-440  MHz 

Pofarizrition: veracaJ 

VSWR- at freq  res 5  1,2:1 

San£fw.<Ah  3t  l/SyW?  2:  l:-_3t-VHF  &  MH2, 

UHFlSMHz 


GaiT 


Max  Power: „.,... 

Connection: .. 

Lengiti  leppftK,) 

Radial  lengtti  |apprcx) 
Weight  (approx.]:  ..,,, 
Mour*tting  mast  ........ 


VHF4dBd-6.lSd0i 
UHF6dBd,  e.fScfBi 

.': 20G  Waas 

N' Female  i 
60fTi/second 
JSOOrtim 

, 170  rnm 

9S0gr 

^....©55-54  mm 
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NORTH  AMERICA  OFFiCE:   TORONTO  ■  CANADA  -TEL  (519)  650  9277  -  Fax  (519)  650  1779 


